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Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part & Chapter:

Liquid Effluent Retention Facility & Part III, Chapter 4 and Attachment 34
200 Area Effluent Treatment Facility

Descrintion of Modification:

Hanford Facility RCRA Permit, Condition III.4.A:

CHAPTER 4

Liquid Effluent Retention Facility and 200 Area Effluent Treatment Facility

This Chapter sets forth the operating Conditions for the Liquid Effluent Retention Facility (LERF) and the Effluent Treatment Facility (ETF).

II1.4.A COMPLIANCE WITH APPROVED PERMIT APPLICATION

The Permittees shall comply with all requirements set forth in Attachment 34, including the Amendments specified in
Condition III.4.B, if any exist. Enforceable portions of the application are listed below; all subsections, figures, and tables included
in these portions are also enforceable, unless stated otherwise:

Chapter 1.0 I:PRI Part A, Form 3, I)ane^rnu. nstpPerrnit.\pplicntion I,I!Itl!, Revision 6A
1;1 T Part A, Form 3, I),merinu. N.^stc Permit'_nn \rca I'I'I ,\ppliratiun, Revision 3A

( haptcirti^^ti„n 2J2 1nitI>c.ci ipnon#,pugraphieNlap:from Class I Modification li,ryuartar<oJinc cl;{tgd March }+, 2003+

3.1)? Waste Analysis Plan, from Class I Modification Frr-qurmrr enJin+•rluted March 31: 2003+

Chapter 4.0 Processlnformation,Jatcd-M:rc.Iyux,l; fromClasslModi6cationsrlnicd:\L+rch2irU?Ae=quarter-endii+glkc^_e+hcr

31-2tu^?

Chapter5.0 GroundWaterMonitoringtl'\\I-IIOTMI,',\ It\\ll(-SI)I\ \I'U'--11,fromClasslModification5lniocl
Vlurch, 20iliGwrleailei^rkin+c^unc i0•-21NIU

Chapter 6.0 Procedures to Prevent Hazards, from Class I Modification d netl \I;qcli 'np}tbrquan,:rc+tding Sc1xembcr au:
_11PU

Chapter 7.0 Contingency Plan, from Class I Modification 31nmr( \iprch.'uU_ ILrquanrro+dit, tiaptcn+4xr-641, 2100

Chapter 8.0 Personnel Training, from Class I Modification ducLl MLirch'-U(?I4 qmr+erendiaeSeptrmhrF:ul=Ot}1

Chapter 11.0 Closure and Financial Assurance, from Class I Modification rlaiayl \Lrr_li 'nO:A+r<rymrter^udiiralawlr'-^?+kl+

Chapter 12.0 Reporting and Recordkeeping, from Class I Modification_rlpicd- ; G,r.tuancr c+Hling-Marcb„1,-?q04

Chapter 13.0 Other Federal and State Laws, from Class I Modification d umd 1larcli2('11?ii+rqu41-tcl aiNiug-Maah ?I. 3010

:\t+t,cw.#+4=,\--3ery,uernid+ie-:\I,+h.-Grarrrr(^sr.,-1-^Ie#i{i+.vniuo-F,ry+rarter-rndine-klrurl+-36.=+F}+

.APrxa+S+z_-\ iynhi44lluaN Ret^•rrtiou-I^a<ilh}-an.^-l141 -lrca#i+lle^+x-Trrxtn+e+u-+-adi4iFF.lieie

- (_-1'd5i-#^'I!hI111E0U,111-^UPtIH:1rt21'-Cn,hn_t'ilrth_ll.-2+101

.lppa++dix>:4-Nquid-{;Iflueitk-R^amni„irFucilkr4anaE6hvwixL1Cwm ^lorriterii+^-I'4.ut.^'1^:4-+-4U3U;-Sa^,4+t+^ytdr++cnN16443a:

,\piwrxlix7,\--- 13uilJing Imcreai>t^--plenA,r+ho-4-.iquid 1011ucnt-itctrnlienFacililv and 2UII;\roa+ilYlu^ot TrvuHtt^nN=ai.ilil^;-1i'Flnt

(^HY.:=`11Xh+IlHIMN}-dHtc4l-1ti+NtliM'ti=(1(II:--I^illr,rll'I+I,II't?frll+fH}tii+ll:lkkktitl•INNY.r{^-j-:#-+^+,^{--1-+:-3.i:^:^:

IIL4.B. AMENDMENTS TO THE APPROVED PERMIT APPLICATION

III.4.B.1. Interim status Groundwater Monitoring Plan for the 200 East Area Liquid Effluent Treatment Facility,
WHC-SD-EN-AP-024

Modification Class: 12 3 Class 1 Class 11 Class 2 Class 3

Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: A.1.

Enter wordina of the modification from WAC 173-303-830, Anoendix I citation

A. General Permit Provisions
I. Administrative and informational changes.

Submitt d b Co-Operator: Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

J. A. Van Vliet Date G. H. Sanders Date F. Jamison Date L.E. Ruud Date

1 Class I modifications requiring prior Agency approval.
2 This is only an advanced notification of an intended Class '1, 2, or 3 modification, this should be followed with a

formal modification request, and consequently implement the required Public Involvement processes when required.

3 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the

proposed modification should automatically be given a Class 3 status. This status may be maintained by the

Department of Ecology, or down graded to I 1, if appropriate.
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Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part & Chapter:

Liquid Effluent Retention Facility & Part III, Chapter 4 and Attachment 34
200 Area Effluent Treatment Facility

Description of Modification:

Delete Appendix 2A, add the text below to Chapter 2.0.

2.1 TOPOGRAPHIC MAP [B-2]

The to io,"a hic dra ving_numhcr_is I3-00039.

Modification Class: 123 Class 1 Class 11 Class 2 Class 3

Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: A.1.

Enter wording of the modification from WAC 173-303-830, Anpendix I citation
A. General Permit Provisions

1. Administrative and informational changes.

Submitted by Co-Operator: Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

JIA d
J. A. Van Vliet Date G. H. Sanders Date F. Jamison Date L.E. Ruud Date

1 Class I modifications requiring prior Agency approval.
2 This is only an advanced notification of an intended Class '1, 2, or 3 modification, this should be followed with a
formal modification request, and consequently implement the required Public Involvement processes when required.

3 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the
proposed modification should automatically be given a Class 3 status. This status may be maintained by the
Department of Ecology, or down graded to 11, if appropriate.
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Hanford Facility RCRA Permit Modification Notification Form
Unit:

Liquid Effluent Retention Facility &
200 Area Effluent Treatment Facility

Permit Part & Chapter:

Part III, Chapter 4 and Attachment 34

Description of Modification:

Delete Appendix 3A, the text was added to Chapter 3.0.

Modification Class: 123 Class 1 Class '1 Class 2 Class 3

Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: A.1.

Enter wording of the modification from WAC 173-303-830, Appendix I citation

A. General Permit Provisions

1. Administrative and informational changes.

Sub itted by Co-Operator:

I`^' la

Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

J. A. Van Vliet Date G. H. Sanders Date F. Jamison Date L.E. Ruud Date

'Class 1 modifications requiring prior Agency approval.
2 This is only an advanced notification of an intended Class 11, 2, or 3 modification, this should be followed with a

formal modification request, and consequently implement the required Public Involvement processes when required.

3 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the

proposed modification should automatically be given a Class 3 status. This status may be maintained by the

Department of Ecology, or down graded to 11, if appropriate.



Page 5 of 7

r

^

Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part & Chapter:

Liquid Effluent Retention Facility & Part III, Chapter 4 and Attachment 34
200 Area Effluent Treatment Facility

Descriotion of Modification:

Chapter 4.0, Section 4.4.4.1.2:

Process Area Secondary Containment. The process area contains the tanks and ancillary equipment of the primary
and secondary treatment trains, and has ajointed, reinforced concrete slab floor. The concrete floor of the process area
provides the secondary containment. This floor is a minimum of 15.2 centimeters thick. With doorsills
15.2 centimeter high, the process area has a containment volume of 76,200 liters. The largest tanks in the process area
are the secondary waste receiving tanks, which each have a maximum capacity of 56,800 liters.

The floor of the process area is sloped to drain liquids to two trenches that drain to a sump. Each trench is
approximately 38.1 centimeters wide with a sloped trough varying from 39.4 to 76.2 centimeters deep. Leaks into the
secondary containment are detected by routine visual inspections of the floor area near the tanks, ancillary equipment,
and in the trenches.

A,mall dam was placed in the trench that comc; from the thin lilm tirNcr room to conttin minor liciuid spills
orieinatine in the drvcr room to minimize the sprcad of radioacti\r conruniMuion into the nroc •,ti v'ea The dryer
room is inspected for leaks in accordance " ith the inspection echedulc in Attachment 34. Chapter 6.0. Operators clc•tn
tqi thcsc nnnorapill. hy ipmoting thc liqrucl astc tnd clccnnl tmn<ttin_ th tipilL_irea,

A ,mall dam \\as also placed in the trench adjacent to thr chrn,ienl fced ,Icic i when the chc m ical herm area w as
expanded to ncc o mmodntc acid and caustic numn±, ^%hich %ccrc mn vcd indoors from thc t ij) otthe snruc tank to
resoke a tiafch concern Thi, clam was<Ic;iLncd to ^oinain iiun,i .,Pill_nti^imt(in m thr chemica l herm a rea nnd
prevent them froni Cntcrine the process sumn.

The northwest corner of the process area consists of a pump pit containing the pumps and piping for transferring
treated effluent from the verification tanks to SALDS. The pit is built 1.37 meters below the process area floor level
and is sloped to drain to a trench built along its north wall that routes liquid to sump tank 1. Leaks into the secondary
containment of the pump pit are detected by routine visual inspections.

Modification Class: 123 Class 1 Class 11 Class 2 Class 3
Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: A.1.

Enter wording of the modification from WAC 173-303-830. Appendix I citation
A. General Permit Provisions

1. Administrative and informational changes.

Su mitted by Co-Operator: Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

/

J. A. Van Vliet Date G. H. Sanders Date F. Jamison Date L.E. Ruud Date

f``, t Class 1 modifications requiring prior Agency approval.
2 This is only an advanced notification of an intended Class t 1, 2, or 3 modification, this should be followed with a
formal modification request, and consequently implement the required Public Involvement processes when required.
3 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the
proposed modification should automatically be given a Class 3 status. This status may be maintained by the
Department of Ecology, or down graded to t 1, if appropriate.
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Hanford Facility RCRA Permit Modification Notification Form
Unit:

Liquid Effluent Retention Facility &
200 Area Effluent Treatment Facility

Permit Part & Chapter:

Part iii, Chapter 4 and Attachment 34

Description of Modification:

Delete Appendix 5A, the text was added to Chapter 5.0.

Modification Class: 'Z 3 Class 1 Class '1 Class 2 Class 3

Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: A.1.

Enter wording of the modification from WAC 173-303-830. Appendix I citation
A. General Permit Provisions

1. Administrative and informational changes.

Submitted by Co-Operator: Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

J. A. Van Vliet Date G. H. Sanders Date F. Jamison Date L.E. Ruud Date

^'Class 1 modifications requiring prior Agency approval.
2 This is only an advanced notification of an intended Class 11, 2, or 3 modification, this should be followed with a
formal modification request, and consequently implement the required Public Involvement processes when required.

; If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the
proposed modification should automatically be given a Class 3 status. This status may be maintained by the
Department of Ecology, or down graded to 11, if appropriate.
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Hanford Facility RCRA Permit Modification Notification Form
Unit: Permit Part & Chapter:

Liquid Effluent Retention Facility &
200 Area Effluent Treatment Facility Part III, Chapter 4 and Attachment 34

Description of Modification:

Delete Appendix 7A, the enforceable sections of Appendix 7A were added to Chapter 7.0.

Modification Class: 123 Class I Class 1 Class 2 Class 3
Please check one of the Classes: X

Relevant WAC 173-303-830, Appendix I Modification: Al..
Enter wording of the modification from WAC 173-303-830, Appendix I citation

A. General Permit Provisions
I. Administrative and informational changes

S bmitted by Co-Operator: Reviewed by RL Program Office: Reviewed by Ecology: Reviewed by Ecology:

2 /o
J. A. VanVliet Date G. H. Sanders Date F. C. Jamison Date L. E. Ruud Date

^'Class I modifications requiring prior Agency approval.

2 This is only an advanced notification of an intended Class 11, 2, or 3 modification, this should be followed with a
formal modification request, and consequently implement the required Public Involvement processes when required.

3 If the proposed modification does not match any modification listed in WAC 173-303-830 Appendix I, then the
proposed modification should automatically be given a Class 3 status. This status may be maintained by the
Department of Ecology, or down graded to '1, if appropriate.
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Class 1 Modification: WA7890008967, Attachment 34
Quarter Ending 12/31/2002 LERF and 200 Area ETF

1 CONTENTS

2 1.0 PART A, FORM 3, DANGEROUS WASTE PERMIT LIQUID EFFLUENT
3 RETENTION FACILITY ..................................................................................................... Att34.1-i

PART A, FORM 3, DANGEROUS WASTE PERMIT 200 AREA EFFLUENT
TREATMENT FACILITY

Attachment 34.1.i



Class 1 Modification:
Quarter Ending 12/31/2002

WA7890008967, Attachment 34
LERF and 200 Area ETF

1 1.0 PART A, FORM 3, DANGEROUS WASTE PERNIIT

2 The following is a chronology of the regulatory history of the Liquid Effluent Retention Facility (LERF)

3 and 200 Area Effluent Treatment Facility (ETF).

4 LERF:

5 • On February 26, 1990, the original Hanford Facility Dangerous Waste Part A Permit Application

6 (Part A), Form 3, Revision 0, was submitted to the Washington State Department of Ecology

7 (Ecology).

8 • On June 26, 1991, the Part A, Form 3, Revision 1, added nonspecific source Dangerous Waste

9 Number F005 to corresponded with the dangerous waste numbers from the Double-Shell Tank (DST)

10 System and 242-A Evaporator.

11 • On May 17, 1993, the Part A, Form 3, Revision 2, added nonspecific source Dangerous Waste

12 Numbers F001, F002, and F004 to corresponded with the dangerous waste numbers from the DST

13 System and 242-A Evaporator.

14 • On November 4, 1994, the Part A, Form 3, Revision 3, added nonspecific source Dangerous Waste

15 Number F003 to corresponded with the dangerous waste numbers from the DST System and

16 242-A Evaporator.

17 • On February 9, 1996, the Part A, Form 3, Revision 4, added treatment capability (for treatment of

18 dilute aqueous waste streams from other Hanford Facility generators) pursuant to treatment surface

19 impoundment exemption located in Title 40 Code of Federal Regulations Part 268.4

20 • On October 1, 1996, the Part A, Form 3, Revision 5, supported the transition of this treatment,

21 storage,and/or disposal (TSD) unit to the new Project Hanford Management Contractor.

22 • On May 22, 1998, the Part A, Form 3, Revision 6, was submitted to increase the waste management

23 capacity from 24,605,000 liters per basin to 29,500,000 liters per basin.

24 ETF:

25 • On June 26, 1991, the original Hanford Facility Dangerous Waste Part A, Form 3, Revision 0, was

26 submitted to Ecology.

27 • On August 25, 1993, the Part A, Form 3, Revision 1, added three 2,536,000-liter verification tanks for

28 greater-than-90 day storage and a greater-than-90 day container storage area. Also added six new

29 dangerous waste numbers to reflect the waste that could be stored in the verification tanks and 32 new

30 dangerous waste numbers that could be stored in the container storage area.

31 • On October 1, 1996, the Part A, Form 3, Revision 2, was revised to support the transition of this

32 TSD unit to the new Project Hanford Management Contractor. Also added Dangerous Waste Number

33 F039 (multi-source leachate). Dangerous Waste Number F039 was added to support Low-Level

34 Burial Grounds efforts to treat, store, and/or disposal of multi-source leachate from the mixed waste

35 trenches and from other potential sources of leachate.

36 • On May, 22, 1998, the Part A, Form 3, Revision 3, was submitted to add treatment of waste in

37 containers as a new process. This process was added to address sludge which accumulates in the

38 bottoms of the ETF process tanks. This waste is periodically removed and placed into containers.

39 The waste is solidified by decanting the supemate from the container and the remainder of the waste

40 is then allowed to evaporate or absorbents are added as necessary to address remaining liquids.

41 Following treatment, this waste is either stored at the ETF or transferred to another TSD unit..

Attachment 34.1.ii



Class I Modification:
3/2003

WA7890008967, Liquid Effluent Retention Facility
Rev. 6A, 3/2003, Page 1 of 8

FORM3
DANGEROUS W LEPAStatel.D..No.ASTE PERMIT APPLICATION

W A 7 8 8 0 8 0 8 9 B 7
FOR OFFICIAL USE ONLY
Application Date Received
A roved month/ da / ear Comments

II. FIRST OR REVISED APPLICATION

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for
your facility or a revised application. If this is your first application and you already know your facility's EPA/STATE I.D. Number, or If this is
a revised application, enter your facility's EPA/STATE I.D. Number in Section I above.
A. First Application (place an "X" below and provide the appropriate date)

q 1. Existing Facility (See instructions for
[:] 2. New Faeility" " (Complete item below )definition of existing facility. Complete item below.) .

MO DAY YEAR For existing facilities, provide the MO DAY YEAR For new facilities, provide the
03 22 1943 date (mo/day/yr) operation began date (mo/day/yr) operation

or the date construction commenced. began or is expected to begin
(use the boxes to the left)

The date construction of the Hanford Facility commenced
B. Revised Application (Place an "X" below and complete Section I above)

Z 1. Facility has an interim Status Permit ® 2. Facility has a Final Permit

lII. PROCESSES - CODES AND DESIGN CAPACITIES
A. Process Code - Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for entering

codes. If more lines are needed, enter the codes(s) in the space provided. If a process will be used that is not i ncluded in the list of codes below, then describe the
process (including its design capacity) in the space provided on the (Section ID-C).

B. Process Design Capacity - For each code entered in column A enter the capacity of the process.

I. Amount - Enter the amount.

2. Unit of Measure - For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of measure used
Only the units of measure that are listed below should be used.

.

PROCESS PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
PROCESS DESIGN CAPACITY

STORAGE:

Container (barrel, drum, etc.) SOl Gallons or liters
Tank S02 Gallons or liters
Waste pile S03 Cubic yards or cubic meters
Surface impoundment S04 Gallons or liters

S06 Cubic yards or cubic meters*
DISPOSAL:

Injection well D80 Gallons or liters
Landfill D8I Acre-feet (the volume that would cover one acre

to a Depth ofone foot) or hectare-meter
Land application D82 Acres or hectares
Ocean disposal D83 Gallons per day or liters per day
Surface impoundment D84 Gallons or liters

TREATMENT:

Tank TOt Gallons per day or liters per day
Surface impoundment T02 Gallons per day or liters per day
Incinerator T03 Tons per hour or metric tons per hour, gallons

per hour or liters per hour

Other (use for physical, chemical, thermal or biological treatment T04 Gallons per day or liters per day
processes not occurring in tanks, surface impoundments or
incinerators. Describe the processes in the space provided; Section III-C.)

Unit of Measure Unit of Measure Code Unit of Measure Unit of Measure Code Unit of Measure Unit of Measure Code
Gallons ........................................................ G Liters Per Day ........................................... V Acre-Feet...................................................A
Liters ............................................................ L Tons Per Hour ........................................... D Hectare-Meter ............................................. F
Cubic Yards ................................................. Y Metric Tons Per Hour............................... W Acres ......................................................... B
Cubic Meters ................................................C Gallons Per Hour....................................... E Hectares.....................................................Q
Gallons Per Day .......................................... U Liters Per Hour.......................................... H

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001)



Class I Modification: WA7890008967, Liquid Effluent Retention Facility
Rev. 6A. 3/2003. Paee 2 of 8

III. PROCESS - CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section III (shown in line numbers X-1 and X-2 below): A facility has two storage tanks; one tank can
hold 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can bum up to 20 gallons per hour.

Line A. Process Code B. process Design Capacity
No. (from lisr obnve) 1. Amount (Specijy) 2. Unit of Measure

(enter code) For Otficial Use Only

X-1 S 0 2 600 GX-2

T 0 3 20 E

1 S 0 4 88,500,000 L

2 T 0 2 88,500,000 V

3

4

5

6

7

8

9

10

C. Space for additional process codes or for describing other process (code "T04"). For each process entered here include design capacity.

Construction of the Liquid Effluent Retention Facility (LERF) began in 1990. Waste management operations began at
LERF in April 1994.

ECY 030-31 Form 3 (Rev. 7/97)



Class 1 Modification:
3/2003

WA7890008967, Liquid Effluent Retention Facility
Rev 6A 3/2003 Pa e 3 of 8

W. DESCRIPTION OF DANGEROUS WASTES

A. Dangerous Waste Number - Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle
dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the toxic
contaminants of those dangerous wastes.

B. Estimated Annual Quantity - For each listed waste entered in column A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant.

C. Unit of Measure - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the
appropriate odes are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE
Pounds P Kilograms K
Tons T Metric Tons M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure
taking into account the appropriate density or specific gravity of the waste.

D. Processes

1. Process Codes:

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in
Section III to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process
codes contained in Section III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contaminant.

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the 6nt three as described above; (2) Enter "000" in
the extreme right box of item IV-D(1); and (3) Enter in the space provided on page 4, the line number and the additional code(s).

2. Process Description: If a code is not listed for a process that will be used, describe the process in the space provided on the form.
NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be
described by more than one Waste Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on
that line enter "Included with above" and make no other entries on that line.

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

Example for completing Section IV (shown in line numbers X-l, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and fuilshing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
N t do. (en er co e) Quantity of Waste (enter code)

1. Process Codes 2. Process Description
(enter) ("ja code is not entered in D(!))

X-1 K 0 5 4 900 P T03 D80

X-2 D 0 0 2 400 P T03 D80

X-3 D 0 0 1 100 P T03 D80

X-4 D 0 0 2 T03 D80 Included with above

ECY 030-31 Form 3 (Rev. 7/97)
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yuuA Dangerous C. Unit of D. Processes
Line
No. Waste No.

(enter code)

B. Estimated Annual
(^ntity of Waste

Measure (enter
cade)

1. Process Codes
(enter)

2. Process Description
('fa code is not entered in D(1))

1 D 0 0 1 88,497,000 K S04 T02 Storagertreatment-Surface Impoundment

2 D 0 0 2 K S04 T02 Storage/treatment-Sur(ace Impoundment

3 D 0 0 3 K S04 T02 StorageRreatment-Surface Impoundment

4 D 0 0 4 K S04 T02 StorageRreatment-Surtace Impoundment

5 D 0 0 5 K S04 T02 StoragelTreatmentSurface Impoundment

6 D 0 0 6 K S04 T02 Storage/Treatment-Surface Impoundment

7 D 0 0 7 K S04 T02 StorageRreatmentSurface Impoundment

8 D 0 0 8 - K S04 T02 StoragelTreatment-Surface Impoundment

9 D 0 0 9 K S04 T02 StongelfreatmentSurtsce Impoundment

10 D 0 1 0 K S04 T02 StomgertreatmentSurtace Impoundment

11 D 0 1 1 K S04 T02 Storage/TreatmentSurface Impoundment

12 D 0 1 8 K S04 T02 StoragelTreatmentSurface Impoundment

13 D 0 1 9 K S04 T02 Storage/Treatment-Surface Impoundment

14 D 0 2 2 K S04 T02 Storage/Treatment-Surface Impoundment

15 D 0 2 8 K S04 T02 Storage/TreatmentSurface Impoundment

16 D 0 2 9 K S04 T02 StorageRreatmenG3urtace Impoundment

17 D 0 3 0 K S04 T02 StorageRreatment-Surface Impoundment

18 D 0 3 3 K S04 T02 StorageRreatmentSurface Impoundmen

19 D 0 3 4 K S04 T02 Storage/tteatment-Surface Impoundment

20 D 0 3 5 K S04 T02 StoragelTreatment-Surface Impoundment

21 D 0 3 6 K S04 T02 StorageRreatmentSurface Impoundment

22 D 0 3 8 K S04 T02 Storage?reatmentSurface Impoundment

23 D 0 3 9 K S04 T02 Storage/Treatment-Surface Impoundment

24 D 0 4 0 K S04 T02 Storage/Treatment-Surface Impoundment

25 0 0 4 1 K S04 T02 Stomge/Treatment-Surface Impoundment

26 D 0 4 3 K S04 T02 StorageRreatmentSurraoe Impoundment

27 F 0 0 1 K S04 T02 Storagertreatment-Surface Impoundment

28 F 0 0 2 K S04 T02 StoragelTreatment-Surface Impoundment

29 F 0 0 3 K S04 T02 Storage/Treatment-Surface Impoundment

30 F 0 0 4 K S04 T02 Storagertreatment-Surface Impoundment

31 F 0 0 5 K S04 T02 Storage/Treatment-Surface Impoundment

32 F 0 3 9 K S04 T02 Storage/Treatment-Surface Impoundment

33 W T 0 1 K S04 T02 Storage/Treatment-Surfaoe Impoundment

34 W T 0 2 K 804 T02 Storage/Treatment-Surface Impoundment

35

36

37

38

39

40

41

42

43

44

45

46

ECY 030-31 Form 3 (Rev. 7/97)
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IV. DESCRIPTION OF DANGEROUS WASTE (continued)

E. Use this space to list additional process codes from Section D(1) on page 3.

V. FACILIITY DRAWING Refer to attached drawing(s).

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail).

VI. PIIOTOGRAPIIS Refer to attached photograph(s).

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment
and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VII. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.

LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds)

VIII. FACILITY OWNER

q A. If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the
left and skip to Section XI below.

B. If the facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

1. Name of Facility's Legal Owner 2. Phone Number (area code & no.)

3. Street or P.O. Box 4. City or Town 5. St. 6. Zip Code

IX, OWNER CERTIFICATION

I certify underpenalty oflaw that I have personally examined and amfamiliar with the information submitted in this and all attached
documents, and that based on my inquiry ofthose individuals immediately responsiblefor obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significantpenaltiesfor submittingfalse information,
including the possibility offine and imprisonment.

Name (print or type)
John 0. Wagoner, Manager
U.S. Department of Energy
Richland O perations Office

Signature
L. L. Piper for

Date Sigaed

Revision 6 signed
05/22I1999

X. OPERATOR CERTIFICATION

I certify under penalty oflaw that l have personally examined and amfami[iar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submittingfalse information,
including the possibility offine and imprisonment.

Name (Print Or Type)
See attachment

Signature Date Signed

ECY 030-31 Form 3 (Rev. 7/97)
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X. OPERATOR CERTIFICATION

WA7890008967, Liquid Effluent Retention Facility

Rev. 6A, 3/2003, Page 6 of 8

I certify under penalty oflaw that I have personally examined and am familiar with the information

submitted in this and all attached documents, and that based on my inquiry ofthose individuals

immediately responsiblefor obtaining the information, I believe that the submitted information is true,

accurate, and complete. I am aware that there are signifecant penalties for submittingfalse information,

including the possibility offine and imprisonment.

L. L. Piper for
Owner/Operator
John D. Wagoner, Manager
U.S. Department of Energy
Richland Operations Office

5/22/98
Date Revision 6 Signed

H. J. Hatch
Co-Operator
H. J. Hatch,
President and Chief Executive Officer
Fluor Daniel Hanford, Inc.

5/14/98
Date Revision 6 Signed

Attachment 36.1.6
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Class 1 Modification:
3/2003

WA7890008967, 200 Area Liquid Effluent Treatment Facility
Rev. 3A, 3/2003, Page 1 of 10

FORM 3
DANGEROUS WASTE PERMIT APPLICATION

I. EPA/Statel.D..No.

W A 7 8 9 0 0 0 9 9 6 7

FOR OFFICIAL USE ONLY
Application Date Received

Comments
A roved month/ da / year)

II. FIRST OR REVISED APPLICATION

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for
your facility or a revised application. If this is your first application and you already know your facility 's EPA/STATE I.D. Number, or If this is

a revised application, enter your facility's EPA/STATE I.D. Number in Section I above.

A. First Application (place an "X" below and provide the appropriate date)

q 1. Existing Facility (See instructions for 2. New Facility (Complete item below.)
" facility. Complete item below.)definition of "existing

MO DAY YEAR For existing facilities, provide the MO DAY YEAR For new facilities, provide the

03 22 1943 date (mo/day/yr) operation began date (mo/day/yr) operation
or the date construction commenced. began or is expected to begin

(use the boxes to the left)

The date construction of the Hanford Facility commenced

B. Revised Application (Place an "X" below and complete Section I above)

® 1. Facility has an interim Status Permit ® 2. Facility has a Final Permit

rII. PROCESSES - CODES AND DESIGN CAPACITIES

A. Process Code - Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for entering
codes. If more lines are needed, enter the codes(s) in the space provided. If a process will be used that is not included in the list of codes below, then describe the
process (including its design capacity) in the space provided on the (Section IIF.C).

B. Process Design Capacity - For each code entered in column A enter the capacity of the process.

1. Amount - Enter the amount

2. Unit of Measure - For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of measure used.

Only the units of measure that are listed below should be used.

PROCESS PROCESS CODE APPROPRIATE UNITS OF MEASURE FOR
PROCESS DESIGN CAPACITY

STORAGE:

Container (barrel, drum, etc.) S01 Gallons or liters

Tank S02 Gallons or liters

Waste pile S03 Cubic yards or cubic meters

Surface impoundment S04 Gallons or liters

S06 Cubic yards or cubic meters'

DISPOSAL:

Injection well D80 Gallons or liters

Landfill D81 Acre-feet (the volume that would cover one acre

to a Depth of one foot) or hectare-meter

Land application D82 Acres or hectares

Ocean disposal D83 Gallons per day or liters per day

Surface impoundment D84 Gallons or liters

TREATMENT:

Tank T01 Gallons per day or liters per day

Surface impoundment T02 Gallons per day or liters per day

Incinerator T03 Tons per hour or metric tons per hour; gallons
per hour or liters per hour

Otlter (use for physical, chemical, thermal or biological treatment T04 Gallons per day or liters per day

processes not occurring in tanks, surface impoundments or

incinerators. Describe the processes in the space provided; Section III-C.)

Unit of Measure Unit of Measure Code Unit of Measure Unit of Measure Code Unit of Measure Unit of Measure Code

Gallons ........................................................ G Liters Per Day........................................... V Acre-Feet...................................................A

Liters ............................................................L Tons Per Hour........................................... D Hectare-Meter.............................................F

Cubic Yards ................................................. Y Metric Tons Per Hour............................... W Acres ......................................................... B

Cubic Meters ................................................C Gallons Per Hour....................................... E Hectares.............. ....................................... Q

Gallons Per Day .......................................... U Liters Per Hotu.......................................... H

ECY 030-31 Form 3 (Rev. 7/97)
*Add per request of Washington State Department of Ecology (01/2001)



Class I Modification:

3/2003

WA7890008967, 200 Area Liquid Effluent Treatment Facility
Rev. 3A. 3/2003. Paee 2 of 10

PROCESS - CODES AND DESIGN CAPACITIES (continued)

Example for Completing Section III (shown in line numbers X-1 and X-2 below): A facility has two storage tanks; one tank can
hold 200 eallons and the other can hold 400 eallons. The facility also has an incinerator that can bum un to 20 eallons oer hour.

Line A. Process Code B. process Design Capacity
No. (from list above) 1. Amount (Specify) 2. Unit of Measure

(enter code) For Official Use Only

X-I S 0 2 600 G

X-2 T 0 3 20 E

1 T 0 1 817,646 V

2 S 0 2 7,608,654 L

3 S 0 1 147,630 L

4 T 0 4 18,927 V

5

6

7

8

9

10

C. Space for additional process codes or for describing other process (code "T04"). For each process entered here include design capacity.

Construction of the 200 Area Effluent Treatment Facility (ETF) began in 1992. Waste management operations began at
ETF in November of 1995.

T04

Sludge that accumulates in the bottoms of ETF process tanks is removed periodically and placed into containers. The
waste is solidified by decanting the supemate from the container and the remainder of the liquid is allowed to evaporate,
or absorbents are added, as necessary, to address the residual liquid. The process design capacity for treatment of
waste in containers is 18,9271iters per day.

ECY 030-31 Focm 3 (Rev. 7/97)
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IV. DESCRIPTION OF DANGEROUS WASTES

A. Dangerous Waste Number - Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle
dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the toxic
contaminants of those dangerous wastes.

B. Estimated Annual Quantity - For each listed waste entered in column A, estimate the quantity of that waste that will be handled on an annual
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will
be handled which possess that characteristic or contaminant.

C. Unit of Measure - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used and the
appropriate odes are:

ENGLISH UNIT OF MEASURE CODE METRIC UNIT OF MEASURE CODE

Pounds P Kilograms K
Tons T Metric Tons M

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure
taking into account the appropriate density or specific gravity of the waste.

D. Processes

1. Process Codes:

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in
Section III to indicate how the waste will be stored, treated, and/or disposed of at the facility.

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process
codes contained in Section III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes
that possess that characteristic or toxic contaminant.

Note: Four spaces are provided for entering process codes. If more are needed: ( 1) Enter the first three as described above; (2) Enter "000" in
the extreme right box of item IV-D(1); and (3) Enter in the space provided on page 4, the line number and the additional code(s).

2. Process Description: If a code is not listed for a process that will be used, describe the process in the space provided on the form.

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be
described by more than one Waste Number shall be described on the form as follows:

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on
that line enter "Included with above" and make no other entries on that line.

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste.

Example for completing Section IV (shown in line numbers X-l, X-2, X-3, and X-4 below) - A facility will treat and dispose of an
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste.

Line A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure D. Processes
No. (enter code) Quantity of Waste (enter code)

1. Process Codes 2. Process Description
(enter) ('ja code is not entered in 1)(1))

X-1 K 0 5 4 900 P T03 D80

X-2 D 0 0 2 400 P T03 D80

X-3 D 0 0 1 100 P T03 D80

X-4 D 0 0 2 T03 D80 Included with above

ECY 030-31 Focm 3 (Rev. 7/97)
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Li A. Dangerous B Estimated Annual
C. Unit of D. Processes

ne
Na Waste No.

(enter code)

.
Quantity of Waste Measure (enter

code) Process Codes1.
(enter)

2. Process Description
(ifa code is not entered in D(/)J

1 D 0 0 1 298,434,296 K TOt Treatment-Tank

2 D 0 0 2 K T01 Treatment-Tank

3 D 0 0 3 K T01 Treatment-Tank

4 D 0 0 4 K T01 Treatment-Tank

5 D 0 0 5 K T01 Treatment-Tank

6 D 0 0 6 K T01 Treatment-Tank

7 D 0 0 7 K T01 Treatment-Tank

8 D 0 0 8 K T01 Treatment-Tank

9 D 0 0 9 K T01 Treatment-Tank

10 D 0 1 0 K T01 Treatment-Tank

11 D 0 1 1 K T01 Treatment-Tank

12 D 0 1 8 K T01 Treatment-Tank

13 D 0 1 9 K T01 Treatment-Tank

14 D 0 2 2 K T01 Treatment-Tank

15 D 0 2 8 K T01 Treatment-Tank

16 D 0 2 9 K T01 Treatment-Tank

17 D 0 3 0 K TOt Treatment-Tank

18 D 0 3 3 K T01 Treatment-Tank

19 D 0 3 4 K T01 Treatment-Tank

20 D 0 3 5 K T01 Treatment-Tank

21 D 0 3 6 K T01 Treatment-Tank

22 D 0 3 8 K T01 Treatment-Tank

23 D 0 3 9 K T01 Treatment-Tank

24 D 0 4 0 K T01 Treatment-Tank

25 D 0 4 1 K T01 Treatment-Tank

26 D 0 4 3 K T01 Treatment-Tank

27 F 0 0 1 K T01 Treatment-Tank

28 F 0 0 2 K T01 Treatment-Tank

29 F 0 0 3 K T01 Treatment-Tank

30 F 0 0 4 K T01 Treatment-Tank

31 F 0 0 5 K T01 Treatment-Tank

32 F 0 3 9 K T01 Treatment-Tank

33 W T 0 1 K T01 Treatment-Tank

34 W T 0 2 K T01 Treatment-Tank

35 D 0 0 1 30,433,326 K S02 Storage-Tank

36 D 0 0 2 K 502 Storage-Tank

37 D 0 0 3 K S02 Storage-Tank

38 D 0 0 4 K S02 Storage-Tank

39 D 0 0 5 K S02 Storage-Tank

40 0 0 0 6 K S02 Storage-Tank

41 D 0 0 7 K S02 Storage-Tank

42 D 0 0 8 K S02 Storage-Tank

43 D 0 0 9 K S02 Storage-Tank

44 D 0 1 0 K 502 Storage-Tank

45 D 0 1 1 K S02 Storage-Tank

46 D 0 1 8 K S02 Storage-Tank

ECY 030-31 Form 3 (Rev. 7/97)
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IV. DESCRIPTION OF DANGEROUS WASTES (continued)

A. Dangerous lB E i d A
C. Unit of D. Processes

Lioe
No. Waste No.

(enter code)

nnua. st mate
Quantity of Waste Measure (enter

code)
1. Process Codes

(enter)
2. Process Description

(ifo code is not entered in D(!))

47 D 0 1 9 K S02 Storage-Tank

48 D 0 2 2 K S02 Storage-Tank

49 D 0 2 8 K S02 Storage-Tank

50 D 0 2 9 K S02 Storage-Tank

51 D 0 3 0 K S02 Storage-Tank

52 D 0 3 3 K S02 Storage-Tank

53 D 0 3 4 K S02 Storage-Tank

54 D 0 3 5 K S02 Storage-Tank

55 D 0 3 6 K S02 Storage-Tank

56 D 0 3 8 K S02 Storage-Tank

57 D 0 3 9 K S02 Storage-Tank

58 D 0 4 0 K S02 Storage-Tank

59 D 0 4 1 K S02 Storage-Tank

60 D 0 4 3 K S02 Storage-Tank

61 F 0 0 1 K S02 Storage-Tank

62 F 0 0 2 K S02 Storage-Tank

63 F 0 0 3 K S02 Storage-Tank

64 F 0 0 4 K S02 Storage-Tank

65 F 0 0 5 K S02 Storage-Tank

66 F 0 3 9 K S02 Storage-Tank

67 W T 0 1 K S02 Storage-Tank

68 W T 0 2 K S02 Storage-Tank

69 D 0 0 1 1,986,735 K S01 Storage-Container

70 D 0 0 2 K S01 Storage-Container

71 D 0 0 3 K S01 Storage-Container

72 D 0 0 4 K S01 Storage-Container

73 0 0 0 5 K S01 Storage-Container

74 0 0 0 6 K S01 Storage-Container

75 D 0 0 7 K S01 Storage-Container

76 D 0 0 8 K S01 Storage-Container

77 D 0 0 9 K S01 Storage-Container

78 D 0 1 0 K S01 Storage-Container

79 D 0 1 1 K SOt Storage-Container

80 D 0 1 8 K S01 Storage-Container

81 D 0 1 9 K S01 Storage-Container

82 0 0 2 2 K S01 Storage-Container

83 D 0 2 8 K S01 Storage-Container

84 D 0 2 9 K S01 Storage-Container

85 D 0 3 0 K S01 Storage-Container

86 D 0 3 3 K SOt Storage-Container

87 D 0 3 4 K S01 Storage-Container

88 D 0 3 5 K S01 Storage-Container

89 D 0 3 6 K S01 Storage-Container

90 D 0 3 8 K S01 Storage-Container

91 D 0 3 9 K S01 Storage-Container

92 D 0 4 0 K S01 Storage-Container

ECY 030-31 Form 3 (Rev. 7197)



IV. DESCRIPTION OF DANGEROUS WASTES (continued)

Li
A. Dangerous alB E timat d A

C. Unit of D. Processes
ne

No.
Waste No.
(enter code)

. s e nnu
Quantity of Waste Measure (en1°

code)
1. Process Codes

(enter)
2. Process Description

('fo code is not entered in D(I))

93 D 0 4 1 K S01 Storage-Container

94 D 0 4 3 K S01 Storage-Container

95 F 0 0 1 K S01 Storage-Container

96 F 0 0 2 K S01 Storage-Container

97 F 0 0 3 K S01 Storage-Container

98 F 0 0 4 K S01 Storage-Container

99 F 0 0 5 K S01 Storage-Container

100 F 0 3 9 K S01 Storage-Container

101 W T 0 1 K S01 Storage-Container

102 W T 0 2 K S01 Storage-Container

103 D 0 0 1 81,310 K T04 Treatment-Containers

104 D 0 0 2 K T04 Treatment-Containers

105 D 0 0 3 K T04 Treatment-Containers

106 D 0 0 4 K T04 Treatment-Containers

107 D 0 0 5 K T04 Treatment-Containers

108 D 0 0 6 K T04 Treatment-Containers

109 D 0 0 7 K T04 Treatment-Containers

110 D 0 0 8 K T04 Treatment-Containers

111 D 0 0 9 K T04 Treatment-Containers

112 D 0 1 0 K T04 Treatment-Containers

113 D 0 1 1 K T04 Treatment-Containers

114 D 0 1 8 K T04 Treatment-Containers

115 D 0 1 9 K T04 Treatment-Containers

116 D 0 2 2 K T04 Treatment-Containers

117 D 0 2 8 K T04 Treatment-Containers

118 D 0 2 9 K T04 Treatment-Containers

119 D 0 3 0 K T04 Treatment-Containers

120 D 0 3 3 K T04 Treatment-Containers

121 D 0 3 4 K T04 Treatment-Containers

122 D 0 3 5 K T04 Treatment-Containers

123 D 0 3 6 K T04 Treatment-Containers

124 D 0 3 8 K T04 Treatment-Containers

125 D 0 3 9 K T04 Treatment-Containers

126 D 0 4 0 K T04 Treatment-Containers

127 D 0 4 1 K T04 Treatment-Containers

128 D 0 4 3 K T04 Treatment-Containers

129 F 0 0 1 K T04 Treatment-Containers

130 F 0 0 2 K 704 Treatment-Containers

131 F 0 0 3 K T04 Treatment-Containers
132 F 0 0 4 K T04 Treatment-Containers

133 F 0 0 5 K T04 Treatment-Containers

134 F 0 3 9 K T04 Treatment-Containers

135 W T 0 1 K T04 Treatment-Containers

136 W T 0 2 K T04 Treatment-Containers

ECY 030-31 Form 3(Rev. 7/97)
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IV. DESCRIPTION OF DANGEROUS WASTE (continued)

E. Use this space to list additional process codes from Section D(I) on page 3.

V. FACILIITY DRAWING Refer to attached drawing(s).

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail).

VI. PHOTOGRAPHS Refer to attached photograph(s).

All existing facilities must include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment

and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

VII. FACILITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos.

LATITUDE (degrees, minutes, & seconds) LONGITUDE (degrees, minutes, & seconds)

VIII. FACILITY OWNER
© A. If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the

left and skip to Section XI below.
B. If the facility owner is not the facility operator as listed in Section VII on Form 1, complete the following items:

1. Name of Facility's Legal Owner 2. Phone Number (area code & no.)

3. Street or P.O. Box 4. City or Town 5. St. 6. Zip Code

IX. OWNER CERTIFICATION

I certify underpenalty oflaw that I havepersonally examined and amfamiliar with the information submitted in this and all attached

documents, and that based on my inquiry ofthose individuals immediately responsible for obtaining the information, I believe that the

submitted information is true, accurate, and complete. lam aware that there are significant penalties for submittingfalse information,

including the possibility offine and imprisonment.

Name (print or type)

John D. Wagoner, Manager
U.S. Department of Energy
Richland O erations Office

Signature

L. L. Piper for

Date Signed

Revision 3 signed
5/22/1998

X. OPERATOR CERTIFICATION

I certify underpenalty oflaw that I have personally examined and amfamiliar with the information submitted in this and all attached

documents, and that based on my inquiry ofthose individuals immediately responsiblefor obtaining the information, I believe that the

submitted information is true, accurate, and complete. I am aware that there are significant penalties for submittingfalse information,

including the possibility offine and imprisonment.

Name (Print Or Type)
See attachment

Signature Date Signed

ECY 030-31 Form 3 (Rev. 7/97)
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X. OPERATOR

I certifjy under penalty oflaw that I have personally examined and am familiar with the information
submitted in this and all attached documents, and that based on my inquiry ofthose individuals
immediately responsiblefor obtaining the information, I believe that the submitted information is true,
accurate, and complete. I am aware that there are significant penalties for submitting false information,
including the possibility offine and imprisonment.

L. L. Piner for
Owner/Operator
John D. Wagoner, Manager
U.S. Department of Energy
Richland Operations Office

5/22/98
Date Revision 3 Signed

H. J. Hatch
Co-Operator
H. J. Hatch,
President and Chief Executive Officer
Fluor Daniel Hanford, Inc.

5/14/98

Date Revision 3 Signed

ECY 030-31 Focm 3 (Rev. 7/97)
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3.0 WASTE ANALYSIS [C]

METRIC CONVERSION CHART

Into metric units Out of metric units

If you know Multi 1 by To get If ou know Multi 1 by To get
Length Length

inches 25.40 millimeters millimeters 0.0393 inches

inches 2.54 centimeters centimeters 0.393 inches

feetp 0.3048 meters meters 3.2808 feet

ards 0.914 meters meters 1.09 yards

miles 1.609 kilometers kilometers 0.62 miles

Area Area

square inches 6.4516 square
centimeters

square
centimeters

0.155 square inches

square feet 0.092 square meters square meters 10.7639 square feet

square yards 0.836 square meters square meters 1.20 square yards

square miles 2.59 square
kilometers

square
kilometers

0.39 square miles

acres 0.404 hectares hectares 2.471 acres

Mass (weight) Mass (weight)

ounces 28.35 gram grams 0.0352 ounces

pounds 0.453 kilograms kilo ams 2.2046 pounds

short ton 0.907 metric ton metric ton 1.10 short ton

Volume Volume

fluid ounces 29.57 milliliters milliliters 0.03 fluid ounces

quarts 0.95 liters liters 1.057 quarts

gallons 3.79 liters liters 0.26 gallons

cubic feet 0.03 cubic meters cubic meters 35.3147 cubic feet

cubic yards 0.76456 cubic meters cubic meters 1.308 cubic yards

Temperature Temperature

Fahrenheit subtract 32
then

multiply by
5/9ths

Celsius Celsius multiply by
9/5ths,then

add 32

Fahrenheit

Force Force

pounds per

s uare inch
6.895 kilopascals kilopascals 1.4504 x

10-6
pounds per

square inch

Source: Engineering Unit Conversions, M. R. Lindeburg, PE., Second Ed., 1990, Professional

Publications, Inc., Belmont, California.
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2 In accordance with the federal and state regulations set forth in 40 Code of Federal Regulations (CFR)

3 264.13 and in Washington State Department of Ecology (Ecology) Dangerous Waste Regulations,

4 Washington Administrative Code (WAC) 173-303-300, this waste analysis plan (WAP) has been prepared

5 for operation of the Liquid Effluent Retention Facility (LERF) and the 200 Area Effluent Treatment

6 Facility (ETF) located in the 200 East Area on the Hanford Site, Richland, Washington.

7 The Permittees shall comply with all the requirements, subsections, figures, tables, and appendices,

8 included in the "Waste Analysis Plan for Liquid Effluent Retention Facility and 200 Area Effluent

9 Treatment Facility, except that the "Wastewater Profile Sheet Form" is included as an example only. The

10 actual Wastewater Profile Sheet format may vary, but will contain the same substantive information as the

11 example form.

12 The purpose of this WAP is to document the sampling and analytical methods, and describe the procedures

13 which are utilized for all dangerous wastes that are managed in the specific treatment storage, and disposal

14 (TSD) units identified in the Part A, Form 3, for the LERF and the ETF. This WAP also documents the

15 requirements for generators of aqueous wastes that will be sent to the LERF or ETF for treatment.

16 Throughout this WAP, the term generator includes any Hanford Site unit, including TSD units, whose

17 process produces an aqueous waste.

18 The TSD units include a surface impoundment (LERF), which provides treatment and storage, a tank

19 system at the ETF, which provides treatment and storage, and a container management area at the ETF,

20 which provides drum storage and treatment. Additionally, this WAP discusses the sampling and analytical

21 methods the treated effluent (treated aqueous waste) that is discharged from the ETF as a non-dangerous,

22 delisted waste to the State-Approved Land Disposal Site (SALDS). Specifically, the WAP delineates the

23 following:

24 • Influent Waste Accentance Process - determines the acceptability of a particular aqueous waste at the

25 LERF or ETF pursuant to applicable permit conditions, regulatory requirements, and operating

26 capabilities prior to acceptance of the waste at the LERF or ETF for treatment or storage. Refer to

27 Section 3.2.

28 • Special Management Requirements - identifies the special management requirements for aqueous

29 wastes managed in the LERF or ETF. Refer to Section 3.3.

30 • Influent Aaueous Waste Sampling and Analysis - describes influent sampling and analyses used to

31 characterize an influent aqueous waste to ensure proper management of the waste and for compliance

32 with the special management requirements. Also includes rationale for analyses. Refer to Section 3.4.

33 • Treated Effluent Sampline and Analysis - describes sampling and analyses of treated effluent

34 (i.e., treated aqueous waste) for compliance with State Waste Discharge Permit (Ecology 1995a) and

35 Final Delisting [40 CFR 261, Appendix IX, Table 2 (EPA, 1995)] limits. Also includes rationale for

36 analyses. Refer to Section 3.5.

37 • ETF Generated Waste SamnlinQ and Analysis - describes the sampling analyses used to characterize

38 the secondary waste streams generated from the treatment process and to characterize waste generated

39 from maintenance and operations activities. Also includes rationale for analyses. Refer to Section 3.6.

40 • Ouality Assurance and Quality Control - ensures the accuracy and precision of sampling and analysis

41 activities. Refer to Section 3.7.

42 This WAP is designed to meet the specific requirements of the following:

43 • Land Disposal Restrictions Treatment Exemption for the LERF under 40 CFR 268.4,

44 U.S. Environmental Protection Agency, December 6, 1994 (Appendix C)

45 . Final Delisting for the ETF, 40 CFR 261, Appendix IX, Table 2 (EPA 1995)

Attachment 34.3.2
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1 • Washington State Waste Discharge Permit, No. ST 4500, as amended, (Ecology 1995a)

2 • Dangerous Waste Portion of the Resource Conservation and Recovery Act Permit for the Treatment,
3 Storage, and Disposal ofDangerous Waste, Hanford Facility Permit WA7890008967,
4 September 28, 1994 (Ecology 1994).

5 This plan also was designed to include the specific elements of a WAP, as identified in the Dangerous
6 Waste Permit Application Requirements (Ecology 1996a). Groundwater monitoring is addressed in
7 separate plans. A copy of this WAP will be available at the ETF at all times.

8 Throughout this WAP, reference is made to radioactive waste. Although the treatment and storage of
9 radioactive waste (i.e., source, special nuclear, and by-product materials as defined by the Atomic Energy

10 Act of 1954) are not within the scope of the Resource Conservation and Recovery Act (RCRA) of 1976, as
11 amended or WAC 173-303, information is provided for general knowledge where appropriate.
12 Additionally, the conditions of the Washington State Discharge Permit, No. ST 4500 (Discharge Permit)
13 are included in this WAP for completeness, though they also are not within the scope of RCRA or
14 WAC 173-303. Therefore, revisions of this WAP that are not governed by the requirements of
15 WAC 173-303 will not be considered as a modification subject to review or approval by Ecology.
16 However, any revisions to this WAP will be incorporated into the Hanford Dangerous Waste Permit at
17 least annually through the modification process.

18 3.1.1 Liquid Effluent Retention Facility and Effluent Treatment Facility Description

19 The LERF and ETF comprise an aqueous waste treatment system located in the 200 East Area
20 (Figure 3.1). Both LERF and the ETF may receive aqueous waste through several inlets. The ETF
21 generally receives aqueous waste directly from the LERF. However, aqueous waste also can be transferred
22 from the Load-In Station to the ETF. The Load-In Station is located just east of the ETF and currently
23 consists of two 37,854-liter storage tanks and a pipeline that connects to either LERF or the ETF through
24 fiberglass pipelines with secondary containment.

25 The LERF can receive aqueous waste through four inlets. First, aqueous waste can be transferred to LERF
26 through a pipeline from the 200 West Area. Second, aqueous waste can be transferred through a pipeline
27 that connects LERF with the 242-A Evaporator. Third, aqueous waste also can be transferred to LERF
28 from a pipeline that connects LERF to the Load-In Station at the ETF. Finally, aqueous waste can be
29 transferred into LERF through a series of sample ports located at each basin.

30 The LERF consists of three lined surface impoundments with a nominal capacity of 29.5 million liters
31 each. Aqueous waste from LERF is pumped to the ETF through a double-walled fiberglass pipeline. The
32 pipeline is equipped with leak detection located in the annulus between the inner and outer pipes. Each
33 basin is equipped with six available sample risers constructed of 6-inch-perforated pipe. A seventh sample
34 riser in each basin is dedicated to influent waste receipt piping, and an eighth riser in each basin contains
35 liquid level instrumentation. Each riser extends along the sides of each basin from the top to the bottom of
36 the basin. Detailed information on the constmction and operation of the LERF is provided in Attachment
37 34, Chapter 4.0.

38 The ETF was designed to treat the contaminants anticipated in process condensate (PC) from the
39 242-A Evaporator and other aqueous wastes from the Hanford Site. Section 3.1.2 provides more
40 information on the sources of these wastes.

41 The capabilities of the ETF were confirmed through pilot plant testing. A pilot plant was used to test
42 surrogate solutions that contained constituents of concern anticipated in aqueous wastes on the Hanford

43 Site. The pilot plant testing served as the basis for a demonstration of the treatment capabilities of the ETF
44 in the 200 Area Effluent Treatment Facility Delisting Petition (DOE/RL-92-72). The pilot plant test data
45 also were used to establish that the ETF provides best available treatment and all known, available, and

46 reasonable methods of treatment' (BAT/AKART), as required in the permitting of the ETF under the state

Attachment 34.3.3
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1 water quality and wastewater discharge permit regulations (WAC 173-200 and WAC 173-216,

2 respectively).

3 The ETF consists of a primary and a secondary treatment train (Figure 3.2). The primary treatment train

4 removes or destroys dangerous and mixed waste components from the aqueous waste. In the secondary

5 treatment train, the waste components are concentrated and dried into a powder. This waste is

6 containerized, and transferred to a waste treatment, storage, and/or disposal (TSD) unit.

7 Each treatment train consists of a series of operations. The primary treatment train includes the following:

8 • Surge tank
9 • Rough filter
10 • Ultraviolet light oxidation (UV/OX)

11 • pH adjustment

12 • Hydrogen peroxide decomposer

13 • Fine filter

14 • Degasification
15 • Reverse osmosis (RO)

16 • Polisher [ion exchange (Dt) column]

17 • Final pH adjustment and verification.

18 The secondary treatment train uses the following systems

19 • Secondary waste receiving tanks

20 • Evaporator (mechanical vapor recompression)

21 • Concentrate tank
22 • Thin film dryer

23 • Container handling

24 • Supporting systems.

25 A dry powder waste is generated from the secondary treatment train, from the treatment of an aqueous

26 waste. The secondary waste treatment system typically receives and processes by-products generated from

27 the primary treatment train. However, in an alternate operating scenario, some aqueous wastes may be fed

28 to the secondary treatment train before the primary treatment train. Detailed information on the treatment

29 trains and the unit operations is provided in Attachment 34, Chapter 4.0 for the LERF and ETF.

30 The treated effluent is contained in verification tanks where the effluent is sampled to confirm that the

31 effluent meets the'delisting' criteria. Under 40 CFR 261, Appendix IX, Table 2, the treated effluent from

32 the ETF is considered a delisted waste; that is, the treated effluent is no longer a dangerous or hazardous

33 waste subject to the hazardous waste management requirements of RCRA. The treated effluent is

34 discharged under the Discharge Permit as a nondangerous, delisted waste to the SALDS, located in the

35 600 Area, north of the 200 West Area (Figure 3.1). Some delisted wastewater is recycled in the treatment

36 process. Verification tank water is used to dilute bulk acid and caustic to meet processing needs reducing

37 the demand for process water.

38 3.1.2 Sources of Aqueous Waste

39 The ETF was intended and designed to treat a variety of radioactive and/or aqueous mixed wastes.
40 However, PC from the 242-A Evaporator was the only mixed waste identified for storage and treatment in

41 the LERF and the ETF. As cleanup activities at Hanford progress, many of the aqueous wastes generated

42 from site remediation and waste management activities will be sent to the LERF and ETF for treatment and
43 storage.

44 The PC is a dangerous waste because it is derived from a listed, dangerous waste stored in the
45 Double-Shell Tank (DST) System and because of the ammonia content. The DST waste is transferred to
46 the 242-A Evaporator where the waste is concentrated through an evaporation process. The concentrated

Attachment 34.3.4



Class 1 Modification WA7890008967, Attachment 34

3/2003 LERF and 200 Area ETF

1 slurry waste is returned to the DST System, and the evaporated portion of the waste is recondensed,

2 collected, and transferred as PC to the LERF.

Other aqueous wastes that will be treated and stored at the LERF and ETF include, but are not limited to

the following Hanford wastes: contaminated groundwater from pump-and-treat remediation activities such

as groundwater from the 200-UP-1 Operable Unit; water from deactivation activities such as water from

the spent fuel storage basins at deactivated reactors (e.g., N Reactor); laboratory aqueous waste from

unused samples and sample analyses; and leachate from landfills, such as the Environmental Restoration

Disposal Facility.

9 Most of these aqueous wastes will be accumulated in batches in a LERF basin for interim storage and

10 treatment through pH and flow equalization before final treatment in the ETF. However, some aqueous

11 wastes, such as 200-UP-1 Groundwater, may flow through LERF en route to the ETF for fmal treatment.

12 The constituents in these aqueous wastes are common to the Hanford Site and were considered in pilot

13 plant testing or in vendor tests, either as a constituent or as a family of constituents.

14 Some of the aqueous wastes could contain tritium, a radioactive isotope of hydrogen. Because there is no

15 economically, viable treatment technology available to remove tritium, tritium is not reduced in the treated

16 effluent discharged to the SALDS.

17 3.2 INFLUENT WASTE ACCEPTANCE PROCESS

18 Throughout the acceptance process, there are certain criteria that must be met for an influent waste (i.e.,

19 aqueous waste) to be accepted. These criteria are identified in the following sections and summarized in

20 Table 3.2. It should be noted that if an aqueous waste initially does not meet these criteria, it is not

21 necessarily rejected. In many instances, the ETF process or the LERF and ETF permits can be modified to

22 accommodate the treatment and storage of that waste. A discussion of the reevaluation process is provided

23 in Section 3.2.3.

24 The first step in the waste acceptance process is for the generator to provide information on the influent

25 waste stream. At this stage, the generator will work with LERF/ETF personnel to define what information

26 must be provided to determine the acceptability of an aqueous waste for the treatment, storage, or disposal

27 at the LERF and the ETF. At a minimum, the information required by WAC 173-303-300(2) will be

28 obtained, which includes sampling and analysis of the aqueous waste stream. The LERF/ETF

29 management will evaluate, on a case-by-case basis, whether the aqueous waste stream is acceptable for

30 storage and treatment. The waste acceptance process contains the following steps.

31 Acceptance Process is performed as follows.

32 . Waste information --the generator of an aqueous waste works with LERF/ETF personnel to provide

33 detailed information on the waste stream, i.e., a waste characterization.

34 • Waste management decision process--LERF/ETF management decision is based on a case-by-case

35 evaluation of whether an aqueous waste stream is acceptable for treatment or storage, or whether to

36 reject a stream. In addition, any special management practices required for an accepted stream may be

37 specified at this time. The evaluation is divided into two categories.

38 - Regulatory acceptability--a review to determine if there are any regulatory concerns that would

39 prohibit the storage or treatment of an aqueous waste in the LERF or ETF; e.g., treatment would

40 meet permit conditions that would be in compliance with applicable regulations.

41 - Operational acceptability--an evaluation to determine if there are any operational concerns that

42 would prohibit the storage or treatment of an aqueous waste in the LERF or ETF; e.g., determine

43 treatability and compatibility or safety considerations.
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1 Specific waste acceptance criteria are defined within the individual discussions on regulatory and
2 operational acceptability.

3 Re-evaluation Process is performed to ensure the characterization is accurate and current. This process
4 also provides a mechanism for re-evaluating an aqueous waste stream that does not meet the waste
5 acceptance criteria.

6 Record Information/Decision Process-provides that information used in the decision, the evaluation, and
7 the decision are documented as part of the ETF Operating Record.

8 3.2.1 Acceptance Process

9 When an aqueous waste stream is identified for treatment or storage in the LERF or ETF, the generator is
10 required to characterize the waste and document the characterization on an aqueous waste profile sheet
11 (WPS). This requirement is the first waste acceptance criterion. The LERF and the ETF personnel work
12 with the generators to ensure that the necessary information is collected for the characterization of a waste
13 stream (i.e., the appropriate analyses or adequate process knowledge), and that the information provided on
14 the WPS is complete. The completed WPS is maintained at the ETF.

15 3.2.1.1 Waste Characterization

16 Because the constituents in the individual aqueous waste streams vary, each stream is characterized and
17 evaluated for acceptability on a case-by-case basis. The generator is required to designate an aqueous
18 waste, which generally will be backed up by analytical data. However, a generator may use process
19 knowledge to substantiate the waste designation, or for general characterization information. Examples of
20 acceptable process knowledge include the following:

21 • Documented data or information on processes similar to that which generated the aqueous waste
22 stream

23 • Information/documentation that dangerous waste constituents are from specific, well documented
24 processes, e.g., F-listed wastes

25 • Information/documentation that sampling/analyzing a waste stream would pose health and safety risks
26 to personnel

27 • Information/documentation that the waste does not lend itself to collecting a laboratory sample.

28
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Figure 3.1. Location of the Liquid Effluent Retention Facility, the 200 Area Effluent Treatment Facility,

and the State-Approved Land Disposal Site.
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Figure 3.2. 200 Area Effluent Treatment Facility Floor Plan.

Attachment 34.3.8



Class 1 Modification WA7890008967, Attachment 34

3/2003 LERF and 200 Area ETF

When a generator submits process knowledge for the characterization of a dangerous and/or mixed waste

stream, the process knowledge is reviewed by LERF and ETF personnel as part of the waste acceptance

process. Specifically, LERF and ETF personnel review the generator's processes to verify the integrity of

the process knowledge, and determine whether the process knowledge is current and consistent with

current regulations. The fmal decision on the adequacy of the process knowledge is determined by

LERF/ETF management or their designee. The persons reviewing generator process knowledge and those

making decisions on the adequacy of process knowledge are trained according to the requirements of the

Dangerous Waste Training Plan, Attachment 34, Chapter 8.0 for the LERF and ETF.

The generator is also responsible for identifying those Land Disposal Restrictions (LDR) that would be

applicable to the influent aqueous waste as part of the characterization, as require under 40 CFR 268.40

and WAC 173-303-140. Because the ETF is a Clean Water Act - equivalent TSD unit

(40 CFR 268.37(a)), the generator is not required to identify the underlying hazardous constituents

(40 CFR 286.48).

When analyzing an aqueous waste stream for characterization, a generator is required to use the target list

of parameters identified in Table 3.3. The corresponding analytical methods are provided in Section 3.10.

The generator may use process knowledge in lieu of some analyses, as determined by LERF/ETF

management or their designee, if the process knowledge is adequate (as described above). For example, if

a generator provides information that the process generating an aqueous waste does not include or involve

organic chemicals, analyses for organic compounds likely would not be required. Additional analyses

could be required if historical information and/or process knowledge indicate that an aqueous waste

contains constituents not included in the target list of parameters.

The LERF and ETF personnel will work with the generator to determine which analyses are appropriate

for the characterization. This approach ensures that the waste analyses adequately characterize the aqueous

waste and defines the constituents of concern in a cost effective manner. The characterization and

historical information are documented in the WPS, which is discussed in the following section.

3.2.1.2 Aqueous Waste Profile Sheet

The WPS documents the characterization of each new aqueous waste stream. The profile includes a

detailed description of the volume, source, regulatory history, and the chemical and physical nature of the

aqueous waste. For an aqueous waste to be accepted for treatment or storage in the LERF or the ETF, each

new waste stream generator is required to complete and provide this form to LRF and ETF. Each

generator also is required to provide the analytical data and process knowledge used to designate the

aqueous waste stream, and to determine the chemical and physical nature of the waste. An example of a

typical WPS is provided in Section 3.9. This form could be modified to accommodate changes in

regulations, operational concerns at the LERF or ETF, Hanford Facility needs, or other needs. However,

the basic elements of the example form (e.g., waste source information) will be maintained in any future

revision.

The LERF and the ETF management determine whether the information on the WPS is sufficient. The

LERF and ETF management use this information to evaluate the acceptability of the aqueous waste for

storage and treatment in the LERF and the ETF, and to determine if the aqueous waste can be handled

properly.

3.2.2 Waste Management Decision Process

All aqueous waste under consideration for acceptance must be characterized using analytical data and

process knowledge. This information is used to determine the acceptability of an aqueous waste stream.

The LERF and ETF Facility Manager or their designee is responsible for making the decision to accept or

reject an aqueous waste stream. The management decision to accept any aqueous waste stream is based on

an evaluation of regulatory acceptability and operational acceptability. Each evaluation uses acceptance
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criteria, which were developed to ensure that an aqueous waste is managed in a safe, environmentally

sound and compliant manner. The following sections provide detail on the acceptance evaluation and the
acceptance criteria.

In many instances, an aqueous waste that does not meet one of the waste acceptance criteria is not
necessarily rejected. Section 3.2.3 discusses the process for re-evaluating an aqueous waste that does not
initially meet the waste acceptance criteria. However, the final decision to reject an aqueous waste is made

by LERF and ETF management An aqueous waste stream could be rejected for one of the following
reasons:

• The paperwork and/or laboratory analyses from the generator are insufficient

• Discrepancies with the regulatory and operational acceptance criteria cannot be reconciled, including:

- An aqueous waste is not allowed under the current Discharge Permit or Final Delisting, and
LERF/ETF management elect not to pursue an amendment, or the permit and Delisting cannot be
amended (Section 3.2.2.1)

- An aqueous waste is incompatible with LERF liner materials or with other aqueous waste in LERF
and no other management method is available (3.2.2.2).

. Adequate storage or treatment capacity is not available.

3.2.2.1 Regulatory Acceptability

Each aqueous waste stream is evaluated on a case-by-case basis to determine if there is any regulatory
concerns that would preclude the storage or treatment of a waste in the LERF or the ETF. Before an
aqueous waste can be treated in either the LERF of the ETF, the regulatory history must be determined.
Information on the regulatory history of an aqueous waste is documented in the WPS. This information is
used to confirm that treating or storing the aqueous waste in the LERF or the ETF is allowed under and in
compliance with WAC 173-303, RCRA Permit Attachment 34, the Final Delisting for the ETF, and the
Discharge Permit for the ETF.

3.2.2.1.1 Dangerous Waste Regulations/Permits

Before an aqueous waste stream is sent to the LERF or the ETF, the generator will characterize and
designate the stream with the appropriate dangerous/hazardous waste numbers according to
WAC 173-303-070. The Part A, Form 3, for the LERF and the ETF, and the Final Delisting for the ETF
identify the specific waste numbers for dangerous/mixed waste that can be managed in the LERF and the
ETF. Dangerous waste designated with waste numbers not specified in the Part A, Form 3, cannot be
treated or stored in the LERF or the ETF, until the Part A, Form 3, is modified.

Additionally, aqueous wastes designated with listed waste numbers identified in the Final Delisting will be
managed in accordance with the conditions of the delisting, or an amended delisting. Accordingly, the
acceptance criteria in this evaluation are satisfied through compliance with the Part A, Form 3, and the
Final Delisting.

3.2.2.1.2 State Waste Permit Regulations/Permit

Compliance with the Discharge Permit constitutes another waste acceptance criterion. In accordance with
the conditions of the Discharge Permit, the constituents of concern in each new aqueous waste stream must
be identified. The regulatory history and characterization data provided by the generator are used to
identify these constituents. A constituent of concern, under the conditions of the Discharge Permit, in an
aqueous waste stream is defined as any contaminant with a maximum concentration greater than one of the
following:

• Any limit in the Discharge Permit (Ecology 1995a)
• Groundwater Quality Criteria (WAC 173-200)
. Final Delisting levels (EPA 1995)
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• Background groundwater concentrations as measured at the ETF disposal site.

The conditions of the Discharge Permit also require a demonstration that the ETF can treat the constituents

of concern to below discharge limits.

3.2.2.2 Operational Acceptability

Because the operating configuration or operating parameters at the LERF and ETF can be adjusted or

modified, most aqueous waste streams generated on the Hanford Site can be effectively treated to below

Delisting and Discharge Permit limits. Because of this flexibility, it would be impractical to define

numerical acceptance or decision limits. Such limits would constrain the acceptance of appropriate

aqueous waste streams for treatment at the LERF and ETF. The versatility of the LERF and ETF is better

explained in the following examples:

. The typical operating configuration of the ETF is to process an aqueous waste through the UV/OX unit

first, followed by the RO unit. However, high concentrations of nitrates may interfere with the

performance of the UV/OX. In this case, the ETF could be configured to process the waste in the RO

unit prior to the UV/OX unit.

• For a small volume aqueous waste with high concentrations of some anions and metals, the approach

may be to first process the waste stream in the secondary treatment train. This approach would prevent

premature fouling or scaling of the RO unit. The liquid portion (i.e., untreated overheads from the

ETF evaporator and thin-film dryer) would be send to the primary treatment train.

. An aqueous waste with high concentrations of chlorides and fluorides may cause corrosion problems

when concentrated in the secondary treatment train. One approach is to adjust the corrosion control

measures in the secondary treatment train. An alternative may be to blend this aqueous waste in a

LERF basin with another aqueous waste, which has sufficient dissolved solids, such that the

^ concentration of the chlorides in the secondary treatment train would not pose a corrosion concern.

. Some metal salts (e.g., barium sulfate) tend to scale the RO membranes. In this situation, descalants

used in the treatment process may be increased.

• Any effluent that does not meet these limits in one pass through the ETF treatment process is recycled

to the ETF for re-processing.

There are, however, some aqueous wastes whose chemical and physical properties would preclude that

waste from being treated or stored at the LERF or ETF. Accordingly, an aqueous waste is evaluated to

determine if it is treatable, if it would impair the efficiency or integrity of the LERF or ETF, and if it is

compatible with materials in these units. This evaluation also determines if the aqueous waste is

compatible with other aqueous wastes(s) managed in the LERF.

The waste acceptance criteria in this category focus on determining treatability of an aqueous waste stream,

and on determining any operational concerns that would prohibit the storage or treatment of an aqueous

waste stream in the LERF or the ETF. The chemical and physical properties of an aqueous waste stream

are detemiined as part of the waste characterization, and are documented on the WPS and compared to the

design of the units to determine whether an aqueous waste stream is appropriate for storage and treatment

in the LERF and the ETF.

3.2.2.1.3 Treatability

The process of determining treatability involves two steps. The first step is to establish the treatment

efficiencies for the constituents of concern in an influent aqueous waste. The treatment efficiencies must

be sufficient such that the treated effluent will meet the Discharge Permit and Delisting limits. The pilot

plant testing provided destruction and removal (i.e., treatment) efficiencies for most of the anticipated

constituents in aqueous waste streams at the Hanford Site, and are documented in the 200 Area Effluent

Treatment Facility Delisting Petition (DOE/RL-92-72). Information or studies from the vendors of the

individual treatment units studies may also be used on a case-by-case basis to develop treatment
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efficiencies for the ETF or for the individual treatment units. Attachment 34, Chapter 4.0 for the LERF
and ETF provides a detailed discussion of the individual treatment units. Treatment efficiencies also may
be determined or confirmed by ETF operating data.

The second step in determining treatability is to identify those physical and chemical properties in an
aqueous waste that would interfere with, or foul the ETF treatment process. This step focuses on the
potential of a waste stream to interfere with the destruction efficiency of organic compounds in the UV/OX
system, rejection rates of the RO membranes, or foul the filtration systems. Generally, the operating
parameters or operating configuration at the LERF or ETF can be adjusted or modified to accommodate
these properties. However, in those cases where a treatment process or operating configuration cannot be
modified, the aqueous waste stream will be excluded from treatment or storage at the LERF or ETF.

Additionally, an aqueous waste stream is evaluated for the potential to deposit solids in a LERF basin (i.e.,
an aqueous waste which contains sludge). This evaluation will also consider the whether blending or
mixing two or more aqueous waste streams will result in the formation of a precipitate. However, because
the waste streams managed in the LERF and ETF are generally dilute, the potential for mixing waste
streams an forming a precipitate is low, no specific compatibility tests are performed. If necessary,
frltration at the waste source could be required before acceptance into LERF.

To determine if an aqueous waste meets the criterion of treatability, specific information is required.
Treatment efficiencies will be developed from characterization data provided by the generator. Generators
will also provide characterization data to identify those physical and chemical properties that would
interfere with, or foul the ETF treatment process. In some instances, process knowledge may be adequate
to identify a chemical or physical property that would be of concern. For example, the generator could
provide process knowledge that the stream has two phases (an oily phase and an aqueous phase). In this
case, if the generator could not physically separate the two phases, the aqueous waste stream would be
rejected because the oily phase could compromise some of the treatment equipment. Typically, analyses
for the following parameters are required to evaluate treatability and operational concerns:

. total dissolved solids

• total organic carbon
• total suspended solids
• magnesium

• potassium
• barium
• nitrate

• sulfate

• manganese • silica
• bromide • iron
• gross beta • chloride
• specific conductivity • aluminum
• pH • phosphate
. calcium • gross alpha
• sodium • gamma.

These constituents are identified in Table 3.2.

3.2.2.1.4 Compatibility

Corrosion Control. Because of the materials of construction used in the ETF, corrosion is generally not a
concern with new aqueous waste streams. Additionally, these waste streams are managed in a manner that
minimizes corrosion. To ensure that a waste will not compromise the integrity of the ETF tanks and
process equipment, each waste stream is assessed for its corrosion potential as part of the compatibility
evaluation. This assessment usually focuses on chloride and fluoride concentrations; however, the
chemistry of each new waste also is evaluated for other parameters that could cause corrosion.

Compatibility with Liquid Effluent Retention Facility Liner and Piping. As part of the acceptance process,
the criteria of compatibility with the LERF liner materials is evaluated for each aqueous waste stream. The
evaluation for liner compatibility is documented as part of the waste acceptance process. The chemical
parameters or constituents considered for liner compatibility are identified in Table 3.1. The analytical
methods for these parameters and constituents are provided in Section 3.10.
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The high-density polyethylene liners in the LERF basins potentially are vulnerable to the presence of

certain constituents that might be present in some aqueous waste. Using EPA Method 9090 (EPA 1996),

the liner materials were tested to evaluate compatibility between aqueous waste stored in the LERF and

synthetic liner components. Based on the data from the compatibility test and vendor data on the liner

materials, several constituents and parameters were identified as potentially harmful (at high

concentrations) to the integrity of the liners. From these data and the application of safety factors,

concentration limits in Table 3.1 were established.

Except for PC, the strategy for protecting the integrity of a LERF liner is to establish upfront that an

aqueous waste is compatible before the waste is accepted into LERF. Characterization data on each new

aqueous waste stream are compared to the limits outlined in Table 3.1 to ensure compatibility with the

LERF liner material before acceptance into the LERF.

PC from each 242-A Evaporator campaign is sampled and analyzed, and the results compared to the limits

in Table 3.1 to ensure continued compatibility with the liner. Additionally, before a waste stream is

processed at the 242-A Evaporator, DST analytical data are reviewed and administrative and process

controls developed and implemented to ensure that PC is compatible with the LERF liner. For

flow-through aqueous wastes like the 200-UP-1 Groundwater, characterization data will be reviewed

quarterly to ensure that liner compatibility is maintained.

In some instances, process knowledge may be adequate to determine that an aqueous waste is compatible

with the LERF liner. In those instances where process knowledge is adequate, the waste characterization

would likely not require analysis for these parameters and constituents.

Compatibility with Other Waste. Some aqueous wastes, especially small volumes, are accumulated in the

LERF with other aqueous waste. Before acceptance into the LERF, the aqueous waste stream is evaluated

for its compatibility with the resident aqueous waste(s). The evaluation focuses on the potential for an

aqueous waste to react with another waste (40 CFR 264, Appendix V, "Examples of Potentially

Incompatible Wastes"). Though the potential for problems associated with commingling aqueous wastes is

very low, this evaluation confirms the compatibility of two or more aqueous wastes from different sources.

No specific analytical test for compatibility is performed.

If it is determined that an aqueous waste stream is incompatible with other aqueous waste streams,

alternate management scenarios are available. For example, another LERF basin that contains a

compatible aqueous waste(s) might be used, or the aqueous waste stream might be fed directly into the

ETF for treatment. In any case, potentially incompatible waste streams are not mixed, and all aqueous

waste is managed in a way that precludes a reaction, degradation of the liner, or interference with the ETF

treatment process.

3.2.3 Re-Evaluation Process

In accordance with 40 CFR 264.13 and WAC 173-303-300(4)(a), an influent aqueous waste will be

re-evaluated as necessary to ensure that the characterization is accurate and current. At a minimum, an

aqueous waste stream will be re-evaluated in the following situations.

. The LERF and the ETF management have been notified, or have reason to believe that the process

generating the waste has changed.

• The LERF and the ETF management notes a increase or decrease in the concentration of a constituent

in an aqueous waste stream, beyond the range of concentrations that was described or predicted in the

waste characterization.

In these situations, LERF and ETF management will review the available information. If existing

analytical information is not sufficient, the generator may be asked to review and update the current waste

characterization, to supply a new WPS, or re-sample and re-analyze the aqueous waste, as necessary.
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Other situations that might require a re-evaluation of a waste stream are discussed in the following
sections.

3.23.1 Re-Evaluation for Aqueous Wastes not Meeting Waste Acceptance Criteria

An aqueous waste that does not meet one of the acceptance criteria is not necessarily rejected. Several
options are available in the event that an aqueous waste is not acceptable following an initial evaluation.
For example, a more extensive evaluation could be required to determine if the ETF process can be
modified to treat an aqueous waste to required discharge levels. Additionally, a more extensive evaluation
might be required to determine if a modification of the Discharge Permit or the Final Delisting is required
and is feasible (e.g., to treat waste with new listed waste numbers).

3.2.3.2 Re-Evaluation for Treated Effluent not Meeting 200 Area Effluent Treatment Facility
Permit Limits

If the treated effluent does not meet the Discharge Permit and Delisting limits in one pass through the ETF
treatment process, the acceptability of the influent aqueous waste would be re-evaluated. This situation
generally would apply to large volumes of aqueous waste (such as 200-UP-1 Groundwater) or to aqueous
waste that is sent to the LERF or the ETF in batches on some frequency (such as monthly transfers of an
aqueous waste). Small volumes of aqueous waste generally would be reprocessed until permit limits are
met.

3.2.33 Re-Evaluation Requirements for Flow-Through Aqueous Waste

Aqueous waste like the 200-UP-1 Groundwater is unique because of the constant-flow source, and because
the waste is pumped into a LERF basin throughout the lifetime of the pump-and-treat remediation activity.
Also, rather than being accumulated in the LERF in a batch mode, this aqueous waste will generally flow
through the LERF to the ETF for fmal treatment. Though this aqueous waste has been characterized
upfront for acceptability, special sampling and analysis requirements must be met during the
pump-and-treat operation to ensure that it continues to meet acceptance criteria.

Accordingly, flow-through wastes like the 200-UP-1 Groundwater are, and will be sampled quarterly to
update the initial characterization. This on-going characterization is monitored by the LERF and the ETF
personnel. If the data from a sampling event suggest that contaminant concentrations have increased
beyond that described in the initial characterization, the acceptability of the waste stream will be
re-evaluated. Details on the sampling and analysis of flow-through aqueous waste, like the 200-UP-1
Groundwater, are provided in Section 3.4.

3.2.4 Record/Information And Decision

The information and data collected throughout the acceptance process, and the evaluation and decision on
whether to accept an influent aqueous waste stream for treatment or storage in the LERF or the ETF are
documented as part of the ETF Operating Record, which is maintained at the ETF. Specifically, the
Operating Record contains the following components on a new influent aqueous waste stream:

• The signed WPS for each aqueous waste stream and analytical data

• Process knowledge used to characterize a dangerous/mixed waste (under WAC 173-303), and
information supporting the adequacy of the process knowledge

The evaluation on whether an aqueous waste stream meets the waste acceptance criteria, including

- The evaluation for regulatory acceptability including appropriate regulator approvals
- the evaluation for liner compatibility and for compatibility with other aqueous waste.
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Table 3.1. General Limits for Liner Compatibility.

Chemical Family Constituent(s) or Parameter(s)' Limit (mg/L)°
(sum of constituent
concentrations)

Alcohol/ 1 col benzyl alcohol, 1-butanol 500,000

Alkanone acetone, 2-hexanone, methyl ethyl ketone, 200,000

meth lisobut 1 ketone, and 2-pentanone

Alkenoned none targeted NA

Aromatic/cyclic acetophenone, benzene, chlorobenzene, cresol, 2000

hydrocarbon 1,4-dichlorobenzene, 2,4-dinitrotoluene, di-n-octyl
phthalate, naphthalene, tetrahydrofuran, toluene,

xylene
Halogenated carbon tetrachloride, chloroform, 1,2-dichloroethane, 2000

hydrocarbon 1,2-dichloroethene, 1,1-dichloroethylene, methylene

chloride, tetrachloroethylene, 1,1,1-trichloroethane,
1,1,2-trichloroethane, trichloroeth lene, vin 1 chloride

Aliphatic hydrocarbon hexachloroethane 500,000

Ether 2-butoxyethanol 2000
Other hydrocarbons dimeth lnitrosamine, tributyl phosphate 2000

Oxidizers none targeted NA

Acids, Bases, Salts ammonium 100,000

pH pH 0.5< pH

Analytical methods for the parameters and constituents are provided in Section 3.10.

Analytical data for a chemical family (as indicated) are summed using the following 'sum of the fraction

technique'. The individual constituent concentration, sum concentration (for families), and pH values for

a waste stream are then evaluated against the compatibility limit.

Conco )<1

LIlVIITo

where i is the number of organic constituents detected

Ketone containing saturated alkyl group(s).

" Ketone containing unsaturated alkyl group(s).

mg/L = milligrams per liter.
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Table 3.2. Waste Acceptance Criteria.

General criteria cate o Criteria description

1. Characterization A. Each generator must provide an aq ueous waste profile.

B. Each generator must designate the aq ueous waste stream.

C. Each generator must provide anal ytical data and/or process knowled ge.
2. Regulatory acceptability A. The LERF and ETF can store and treat influent aqueous wastes with waste

numbers identified in the Part A, Form 3, for the LERF and the ETF, and the
Final Delisting for the ETF.

B. The aqueous waste must in compliance with conditions of the Discharge

Permit.

3. Operational acceptability A. Determine whether an aqueous waste stream is treatable, considering:
1. Whether the removal and destruction efficiencies on the constituents of

concern will be adequate to meet Discharge Permit and Delisting levels.
2. Other treatability concerns; analyses for this evaluation may include:

total dissolved solids silica
total organic carbon potassium
total suspended solids sodium
specific conductivity barium

calcium nitrate
magnesium chloride
manganese phosphate
bromide sulfate

gross alpha gross beta
gamma iron
aluminum

B. Determine whether an aqueous waste stream is compatible, considering:
1. Whether an aqueous waste stream presents corrosion concerns; analysis

may include chloride and fluoride
2. Whether an aqueous waste stream is compatible with LERF liner

materials, compare characterization data to the liner compatibility limits
(Table 3.1).

3. Whether an aqueous waste stream is compatible with other aqueous
waste(s). (A 40 CFR 264 Appendix V type of comparison will be
em lo ed).

1 3.3 SPECIAL MANAGEMENT REQUIREMENTS

2 Special management requirements for aqueous wastes that are managed in the LERF or ETF are discussed
3 in the following sections.

4 3.3.1 Monitoring the Variability of Process Condensate

5 The Discharge Permit (Ecology 1995a, Section S5) requires sampling of PC in the LERF basins until
6 sufficient data are collected to adequately assess the variability of ammonia and total Kjeldahl nitrogen
7 (TKN), strontium-90, and iodine-129. The PC will be analyzed for these parameters to assess the range of
8 concentrations present in the PC and the results reported to Ecology. In addition, the 10 highest
9 concentrations of tentatively identified compounds (TICs) will be reported from each PC sampling event,
10 as required by the discharge permit. Tentatively identified compounds are non-targeted organic
11 compounds or fragments of compounds with unique chromatographic spectra that are qualitatively
12 identified by comparing them to standard databases of spectra. Because these compounds are identified
13 qualitatively, their concentration only can be estimated.
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1 Reports have been submitted to Ecology that included the results of ammonia and TKN analysis,
2 detections of strontium-90 and iodine-129, and the 10 highest TICs. The data in these reports suggested

3 that there is very little variability in the PC.

4 3.3.2 Conditions on Process Condensate for Newly Identified Waste Numbers

5 In January 1995, the U.S. Department of Energy, Richland Operations Office (DOE-RL) notified Ecology
6 and the U.S. Environmental Protection Agency that small amounts of listed waste might have been

7 introduced to the DST System, upstream of the LERF and the ETF. This listed waste previously had not

8 been identified in the Dangerous Waste Part A, Form 3, for the DST System, LERF, or ETF. In a

9 March 7, 1995 letter from Ecology to DOE-RL (Ecology 1995b), Ecology exercised its enforcement

10 discretion with respect to the designation of this waste so long as several conditions are met. As long as

11 these conditions are met, the waste numbers will not be included in the Part A, Form 3s, for the LERF or
12 the ETF. These conditions only apply to PC. The constituent's vanadium, formate, and cyanide will be

13 analyzed in the PC to meet these conditions.

14 33.3 Land Disposal Restriction Compliance at Liquid Effluent Retention Facility

15 Because LERF provides treatment through flow and pH equalization, a surface impoundment treatment

16 exemption from the land disposal restrictions was granted in accordance with 40 CFR 268.4 (EPA 1994

17 and Ecology 1996b). This treatment exemption is subject to several conditions, including a requirement

18 that the WAP address the sampling and analysis of the treatment'residue' [40 CFR 268.4(a)(2)(i) and

19 WAC 173-303-300(5)(h)(i) and (ii)] to ensure it meets applicable treatment standards. Though the term

20 'residue' is not specifically defined, this condition further requires that sampling must be designed to

21 represent the "sludge and the supernatant" indicating that a residue may have a sludge (solid) and

22 supematant (liquid) component.

23 Solid residue is not anticipated to accumulate in a LERF basin for the following reasons:

24 . Aqueous waste streams containing sludge would not be accepted into LERF under the acceptance

25 criteria of treatability (Section 3.2.2.2.1)

26 • No solid residue was reported from PC discharged to LERF in 1995

27 • The LERF basins are covered and all incoming air first passes through a breather filter

28 . No precipitating or flocculating chemicals are used in flow and pH equalization.

29 Therefore, the residue component subject to this condition is the supernatant (liquid component). As

30 indicated above, solids are not anticipated to accumulate in a LERF basin. Additionally, an aqueous waste

31 stream is evaluated for the potential to deposit solids in a LERF basin (i.e., an aqueous waste which

32 contains sludge). If necessary, filtration at the waste source could be required before acceptance into

33 LERF. The contingency for removal of solids will be addressed during closure [as indicated in the

34 Attachment 34, Chapter 11.0, Closure Plan, for LERF and ETF.

35 The conditions of the treatment exemption also require that treatment residues (i.e., aqueous wastes),

36 which do not meet the LDR treatment standards "must be removed at least annually"

37 [40 CFR 268.4(a)(2)(ii)]. To address the conditions of this exemption, an influent aqueous waste is

38 sampled and analyzed and the LDR status of the aqueous waste is established as part of the acceptance

39 process. The LERF basins are then managed such that any aqueous waste(s) which exceeds an LDR

40 standard is removed annually from a LERF basin, except for a heel of approximately 1 meter. A heel is

41 required to stabilize the LERF liner. The volume of the heel is approximately 1.9 million liters.

Attachment 34.3.17



Class 1 Modification WA7890008967, Attachment 34
3/2003 LERF and 200 Area ETF

1 3.4 INFLUENT AQUEOUS WASTE SAMPLING AND ANALYSIS

2 The following sections provide a summary of the sampling procedures, frequencies, and analytical
3 parameters that will be used in the characterization of influent aqueous waste (Section 3.2) and in support
4 of the special management requirements for aqueous waste in the LERF (Section 3.3).

5 3.4.1 Sampling Procedures

6 With a few exceptions, generators are responsible for the characterization, including sampling and
7 analysis, of an influent aqueous waste. PC is either sampled at the 242-A Evaporator or accumulated in a
8 LERF basin following a 242-A Evaporator campaign and sampled. Flow-through aqueous wastes, such as
9 the 200-UP-1 Groundwater, will be characterized before acceptance; however, these aqueous wastes will
10 also be sampled at LERF quarterly. Other exceptions will be handled on a case-by-case basis and the
11 operating record will be maintained at the unit for inspection by Ecology. The following section discusses
12 the sampling locations, methodologies, and frequencies for these aqueous wastes. Aqueous waste
13 generators are referred to WAC 173-303-110(2) (40 CFR 261, Appendix I) for the sampling procedures
14 that are applicable to their waste. For samples collected at the LERF and ETF, unit-specific sampling
15 protocol is followed. The sample containers, preservation materials, and holding times for each analysis
16 are listed in Section 3.10.

17 3.4.1.1 Batch Samples

18 In those cases where an aqueous waste is sampled in a LERF basin, samples are collected from four of the
19 six available sample risers located in each basin, i.e., four separate samples. Though there are eight sample
20 risers at each basin, one is dedicated to liquid level instrumentation and the other is dedicated as an
21 influent port. Operating experience indicates that four samples adequately capture the variability of an
22 aqueous waste stream. Specifically, sections of stainless steel (or other compatible material) tubing are
23 inserted into the sample riser to an appropriate depth. Using a portable pump, the sample line is flushed
24 with the aqueous waste and the sample collected. The grab sample containers typically are filled for
25 volatile organic compounds (VOC) first, followed by the remainder of the containers for the other
26 parameters.

27 Several sample ports are also located at the ETF, including a valve on the recirculation line at the ETF
28 surge tank, and a sample valve on a tank discharge pump line at the ETF Load-In Station. All samples are
29 obtained at the LERF or ETF are collected in a manner consistent with SW-846 procedures (EPA 1986).

30 3.4.1.2 Flow-Through Samples at the Liquid Effluent Retention Facility

31 Flow-through samples are collected from a valve located at a transfer pipeline connection to the LERF.
32 Samples of flow-through aqueous wastes, such as 200-UP-1 Groundwater, are collected quarterly or more
33 frequently if there is change in the source (e.g., a change in the well-head), or if it is determined that there
34 is an increase in the concentration of contaminants beyond the range described in the initial
35 characterization. For flow-through grab samples, VOC sample containers are typically filled first, followed
36 by the remainder of the containers for the other parameters.

37 3.4.2 Analytical Rationale

38 As stated previously, each generator is responsible for designating and characterizing an aqueous waste
39 stream. Accordingly, each generator samples and analyzes an influent waste stream using the target list of
40 parameters (Table 3.3) for the waste acceptance process. At the discretion of the LERF and ETF
41 management, a generator may provide process knowledge in lieu of some analyses as discussed in
42 Section 3.2.1.1. The LERF and ETF personnel will work with the generator to determine which
43 parameters are appropriate for the characterization.
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1 The analytical methods for these parameters are provided in Section 3.10. All methods for nonradioactive

2 parameters are EPA methods. Additional analyses may be required if historical information and process

3 knowledge indicate that an influent aqueous waste contains constituents not included in the target list of

4 parameters. For example, if process knowledge indicates that an aqueous waste contains a parameter that

5 is regulated by the Groundwater Quality Criteria (WAC 173-200), that parameter(s) would be added to the

6 suite of analyses required for that aqueous waste stream.

7 The analytical data for the parameters presented in Table 3.3, including VOC, SVOC, metals, anions,

8 general chemistry parameters, and radionuclides are used to define the physical and chemical properties of

9 the aqueous waste to:

10 • Set operating conditions in the LERF and ETF (e.g., to determine operating configuration - refer to

11 Section 3.2.2.2)

12 • Identify concentrations of some constituents which may also interfere with, or foul the ETF treatment

13 process ( e.g., fouling of the RO membranes - refer to Section 3.2.2.2)

14 • Evaluate LERF liner and piping material compatibility

15 • Determine treatability to evaluate if applicable constituents in the treated effluent will meet Discharge

16 Permit and Delisting limits

17 • Estimate concentrations of some constituents in the waste generated in the secondary treatment train

18 (i.e., dry powder waste).

19 Some analyses also are required to address special conditions (Section 3.3) or for other specific purposes as

20 indicated below:

21 • Formate analysis is required for compliance with special conditions for PC (refer to Section 3.3.2).

22 • Total Kieldahl nitrogen (TKN) analysis required under the Discharge Permit to meet special conditions

23 for PC (until discharge permit is modified, refer to Section 3.3.1).

24 • Total dissolved solids analysis to predict volume of powder waste from the secondary treatment train.

25 • Radionuclide analyses are used for inventorying radionuclides as necessary to demonstrate compliance

26 with U.S. Department of Energy Orders (including DOE Orders 5480.5 and 5480.23) and monitoring

27 for some radionuclides required for compliance with Discharge Permit.
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Table 3.3. Target Parameters for Influent Aqueous Waste Analyses.

VOLATILE ORGANIC COMPOUNDS SEMIVOLATILE ORGANIC COMPOUNDS
Acetone Acetophenone
Benzene Benzyl alcohol
1-Butyl alcohol ( 1-Butanol) 2-Butoxyethanol
Carbon tetrachloride Cresol (o, p, m)
Chlorobenzene 1,4-Dichlorobenzene
Chloroform Dimethylnitrosamine
1,2-Dichloroethane ( total) (N-Nitrosodimethylamine)
1,1-Dichloroethylene Di-n-octyl phthalate
2-Hexanone Hexachloroethane
Methyl ethyl ketone (2-Butanone) Naphthalene

Methyl isobutyl ketone (Hexone, Tributyl phosphate

4-Methyl-2-pentanone)
2-Pentanone

Tetrachloroethylene
Tetrahydrofuran
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Vinyl chloride

TOTAL METALS RADIONUCLIDES
Aluminum Gross alpha
Antimony Gross beta
Arsenic Americium-241
Barium Antimony-125
Beryllium Carbon-14
Cadmium Cerium/Praseodymium-144
Calcium Cesium-134
Chromium Cesium-137
Copper Cobalt-60
Iron Curium-244
Lead Europium-154
Magnesium Europium-155
Manganese Gamma
Mercury Iodine-129
Nickel Neptunium-237
Potassium Niobium-94
Selenium Plutonium-238
Silicon Plutonium-239/240
Silver Radium-226
Sodium Ruthenium-103
Uranium Ruthenium-106
Vanadium Strontium-90
Zinc Technicium-99

Tin-113

Tritium
Zinc-65
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Table 3.3. Target Parameters for Influent Aqueous Waste Analyses.

ANIONS GENERAL CHEMISTRY PARAMETERS

Bromide Ammonia
Chloride Total Kjeldahl nitrogen
Fluoride Cyanide
Formate' pH

Nitrate Total suspended solids

Nitrite Total dissolved solids
Phosphate Total organic carbon

Sulfate Specific conductivity

1
2 ' Parameter only required for 242-A Evaporator process condensate (refer to Section 3.3.2).

3 3.5 TREATED EFFLUENT SAMPLING AND ANALYSIS

4 The treated aqueous waste, or effluent, from the ETF is collected in three 2,540,000-liter verification tanks

5 before discharge to the SALDS. To determine whether the Discharge Permit early warning values and

6 enforcement limits and the Delisting criteria are met, the effluent routinely is sampled at or before the

7 verification tanks. The sampling and analyses performed are described in the following sections.

8 3.5.1 Rationale for Effluent Analysis Parameter Selection

9 The parameters measured in the treated effluent are required by the following regulatory documents:

10 • Delisting criteria from the Final Delisting (EPA 1995)

11 • Effluent limits from the State Waste Discharge Permit (Ecology 1995a)

12 • Early warning values from the State Waste Discharge Permit (Ecology 1995a).

13 The Final Delisting provides two testing regimes for the treated effluent. Under the initial verification

14 testing regime, the first three verification tanks must be sampled and analyzed, and the data submitted to

15 the U.S. Environmental Protection Agency (EPA). Following EPA approval, the subsequent verification

16 testing regime is implemented, where every 10th tank is analyzed for the delisting constituents. If the

17 concentration of any analyte is found to exceed a Discharge Permit enforcement limit or a Delisting

18 criterion, the contents of the verification tank are reprocessed and/or re-analyzed. If the concentration of

19 any analyte exceeds an early warning value, as a monthly average from treated effluent that is discharged,

20 an early warning value report is prepared and submitted to Ecology.

21 3.5.2 Effluent Sampling Strategy: Methods, Location, Analyses, and Frequency

22 Effluent sampling methods and locations, the analyses performed, and frequency of sampling are discussed

23 in the following sections.

24 3.5.2.1 Effluent Sampling Method and Location

25 Samples of treated effluent are collected and analyzed to verify the treatment process using ETF-specific

26 sampling protocol. These verification samples can be collected at two locations. At the first sampling

27 location, a representative grab sample is collected from a sampling port on the verification tank

28 recirculation line. The second sampler is located upstream of the verification tanks where flow

29 proportional composite samples are collected for all analyses except VOC analysis. For VOCs, a

30 zero-headspace, time proportional sampler capable of collecting a sample over a multiple-day period is

31 used. Section 3.10 presents the sample containers, preservatives, and holding times for each parameter

- 32 monitored in the effluent.
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2 The parameters required by the current Discharge Permit and Delisting conditions are presented in

3 Table 3.4. The analytical methods and PQLs associated with each parameter are provided in Section 3.10.

4 The methods and PQLs are equivalent to those used in the analysis of influent aqueous waste. With the

5 exception of formic acid (analyzed as formate), analyses for the constituents associated with the newly

6 listed waste numbers (Section 3.3.2) already are required analyses in the effluent. An analysis for formate

7 is not required unless this constituent is identified in the influent aqueous waste.

8 3.5.2.3 Frequency of Sampling

9 Treated effluent is tested for all parameters listed in Table 3.4 on a frequency consistent with the

10 conditions of the Discharge Permit and the Final Delisting. This effluent must meet the Discharge Permit

11 and Delisting limits associated with these parameters. Under normal operating conditions, grab samples

12 are collected from each verification tank. When a composite sample is called for, the sample is collected

13 over the period required to fill one verification tank.

14 During operation of the ETF, if one or more of the constituents exceeds a Delisting criterion, the Delisting

15 conditions require the analysis of samples from the following two verification tanks volumes before

16 effluent can be discharged. Treated effluent that does not meet Delisting criteria and Discharge Permit is

17 not discharged to the SALDS and is recycled for further treatment.

18 3.6 EFFLUENT TREATMENT FACILITY GENERATED WASTE SAMPLING
19 AND ANALYSIS

20
21
22

23

24

25

26

27

28

29
30

The wastes discussed in this section are managed in the container storage areas of the ETF and include the

wastes generated at the ETF. This section describes the characterization of the following secondary waste

streams generated within the ETF:

• Secondary waste generated from the treatment process, including the following waste forms:

dry powder waste

concentrate tanks slurry

- sludge removed from process tanks.

. Waste generated by operations and maintenance activities

. Miscellaneous waste generated within the ETF.

For each waste stream, the waste is described, a characterization methodology and rationale are provided,
and sampling requirements are addressed.
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Table 3.4. Rationale for Parameters to Be Monitored in Treated Effluent.

Fi l
Dischaz e PermitZ

Parameter
na

Delisting'
Enforcement Early Warning

Limit Value

VOLATILE ORGANIC COMPOUNDS
Acetone X

Benzene X X

1-But l alcohol X

Carbon tetrachloride X X

Chlorobenzene x

Chloroform X X

1,2-Dichloroethane X

1,1-Dichloroeth lene X

Methyl ethyl ketone (2-Butanone) X

Methyl isobutyl ketone 4-meth 1-2-Pentanone) X

Tetrachloroeth lene X X

Tetrahydrofuran X

Toluene X

1, 1, 1 -Trichloroethane X

1,1,2-Trichloroethane X X

Trichloroeth lene X

Vinyl chloride X

SEMIVOLATILE ORGANIC COMPOUNDS

Acetophenone X

Benzyl alcohol X

Cresol (total) X

1,4-Dichlorobenzene X

Dimethylnitrosamine X

Di-n-octyl plithalate X

Hexachloroethane X

Naphthalene X

Tributy l phosphate X

TOTAL`METALSs

Antimony X

Arsenic X X

Barium X

Beryllium X X

Cadmium X X

Chromium X X

Copper X

Lead X X

Mercury X X

Nickel X

Selenium X

Silver X

Vanadium X

Zinc X
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Table 3.4. Rationale for Parameters to Be Monitored in Treated Effluent.

Fi l
Dischar e Permitz

Parameter
na

Delisting'
Enforcement Early Warning

Limit Value

ANIONS
Fluoride X

Nitrate (as N) X

Nitrite (as N) X

Sulfate X

OTHER ANALYSES
Ammonia^ (as N) X X

Total Kjeldahl nitrogen (as N) X

Cyanide X

Tritium M

Strontium-90 M

Gross alpha M

Gross beta M

Total dissolved solids X

Total organic carbon X

Total suspended solids X

Specific conductivity M

Parameters required by the current conditions of the Final Delisting, 40 CFR 261, Appendix IX, Table
2 (EPA 1995).

Z Parameters required by the current conditions of the State Waste Discharge Permit, No. ST 4500
(Ecology 1995a).
Metals reported as total concentrations.

4 Although the Final Delisting lists "ammonium" (NH4), the standard analytical methods measure
ammonia (NH3). Ammonia is assumed to be the contaminant of concern.

X Rationale for measuring this parameter in treated effluent.
M Monitor only; no limit defined.
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3.6.1 Secondary Waste Generated from Treatment Processes

The following terms used in this Section, including powder, dry powder, waste powder, and dry waste

powder, are equivalent to the term "dry powder waste".

A dry powder waste is generated from the secondary treatment train, from the treatment of an aqueous

waste. Waste is received in the secondary treatment train in waste receiving tanks where it is fed into an

evaporator. Concentrate waste from the evaporator is then fed to a concentrate tank. From these tanks, the

waste is fed to a thin film dryer and dried into a powder, and collected into containers. The containers are

filled via a remotely controlled system. The condensed overheads from the evaporator and thin film dryer

are returned to the surge tank to be fed to the primary treatment train.

Occasionally, salts from the treatment process (e.g., calcium sulfate and magnesium hydroxide) accumulate

in process tanks as sludge. Because processing these salts could cause fouling in the thin film dryer, and to

allow uninterrupted operation of the treatment process, the sludge is removed and placed in containers.

The sludge is dewatered and the supernate is pumped back to the ETF for treatment.

The secondary treatment system typically receives and processes the following by-products generated from

the primary treatment train:

• Concentrate from the first RO stage

• Backwash from the rough and fine filters

. Regeneration waste from the ion exchange system

• Splllage or overflow collected in the process sumps.

In an alternate operating scenario, some aqueous wastes may be fed to the secondary treatment train before

° the primary treatment train. A more complete description of these processes can be found in Attachment

34, Chapter 4.0 for LERF and ETF.

3.6.1.1 Rationale for Selection of Parameters for Analysis

The ETF secondary waste is anticipated to consist primarily of sulfate salts, minor amounts of metals, and

radionuclides. The designation of the ETF secondary waste is based on influent characterization data.

These data are used to assign applicable listed waste numbers to the secondary waste and to determine if

the secondary waste would designate as a characteristic waste because of toxic metals.

Concentrations of metals in the secondary waste are projected by comparing the influent metals data to the

removal efficiencies of the ETF treatment process. When the influent data indicate that the secondary

waste will not designate as a characteristic waste, the secondary waste, as slurry, sludge, or dry powder, is

not sampled and analyzed for metals.

The influent data, in conjunction with knowledge of the ETF treatment processes, also are used to

determine the LDR status of the ETF secondary waste. Knowledge of the treatment process indicates that

VOCs and SVOCs (i.e., listed waste constituents) are not expected in the secondary waste because of the

organic destruction capability of the UV/OX and the temperatures of the thin film dryer. Accordingly,

when the influent data indicate that the secondary waste meets the LDR treatment standards, the secondary

waste, as slurry, sludge, or dry powder, is not sampled and analyzed for VOCs or SVOCs.

The parameters for analysis of the ETF secondary waste are provided in Table 3.5. The specific analytical

methods for these analyses are provided in Section 3.10. Additionally, samples of slurry or sludge undergo

a total solids analysis to convert the analytical data on other parameters to dry weight concentrations.

3.6.1.2 Sampling Methods

The dry powder waste and containerized sludge are sampled from containers using the principles presented

in SW-846 (EPA 1986) and ASTM Methods (American Society for Testing Materials), as referenced in
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WAC 173-303-110(2). The sample container requirements, sample preservation requirements, and
maximum holding times for each of the parameters analyzed in either matrix are presented in Section 3.10.

Concentrate tank waste samples are collected from recirculation lines, which provide mixing in the tank

during pH adjustment and prevent caking. The protocol for concentrate tank sampling prescribes opening

a sample port in the recirculation line to collect samples directly into sample containers. The sample port
line is flushed before collecting a grab sample. The VOC sampling typically is performed first for grab
samples. Each VOC sample container will be filled such that cavitation at the sample valve is minimized
and the container has no head space. The remainder of the containers for the other parameters will be
filled next.

3.6.1.3 Sampling Frequency

The ETF secondary waste is sampled at a frequency of two containers per batch. A batch is defined as any
volume of aqueous waste that is being treated under consistent and constant process conditions. The
secondary waste will be resampled under the following changes in process conditions:

• Change in an influent source (e.g., change in well-head)

• Change in process chemistry.

If waste from the concentrate tanks is used for characterization of a batch of influent waste, up to a
maximum of three representative samples will be collected from the concentrate tanks. These samples will
be analyzed for the appropriate parameters identified in Table 3.5 based on the needs identified from
evaluating influent sampling and analysis data. When radiological and/or chemical exposures are of
concern, analytical results from concentrate tank samples will be used to represent the powder waste
generated from the treatment of that aqueous waste(s). The dry powder or concentrate tanks will be
re-sampled in the following situations:

. The LERF and the ETF management have been notified, or have reason to believe that the process
generating the waste has changed (for example, a change in the source such as a change in the
well-head for groundwater that significantly changes the aqueous waste characterization).

• The LERF and the ETF management notes an increase or decrease in the concentration of a constituent
in an aqueous waste stream, beyond the range of concentrations that was described or predicted in the
waste characterization.

3.6.1.4 Special Requirements Pertaining to Land Disposal Restrictions

Containers of the ETF secondary waste are transferred to a storage or fmal disposal unit, as appropriate
(e.g., the Central Waste Complex or to the Environmental Restoration Disposal Facility). The ETF
personnel provide the analytical characterization data and necessary process knowledge for the waste to be
tracked by the receiving staff, and for the appropriate LDR documentation.

The following information on the secondary waste is included on the LDR documentation provided to the
receiving unit:

• Dangerous waste numbers (as applicable)

• Determination on whether the waste is restricted from land disposal according to the requirements of
40 CFR 268/WAC 173-303-140 (i.e., the LDR status of the waste)

• The waste tracking information associated with the transfer of waste

. Waste analysis results.

3.6.2 Operations and Maintenance Waste Generated at the 200 Area Effluent Treatment Facility

Operation and maintenance of process and ancillary equipment generates additional routine waste. These
waste materials are segregated to ensure proper handling and disposition, and to minimize the



Class 1 Modification

3/2003

WA7890008967, Attachment 34

LERF and 200 Area ETF

commingling of potentially dangerous waste with nondangerous waste. The following waste streams are

anticipated to be generated during routine operation and maintenance of the ETF. This waste might or

might not be dangerous waste, depending on the nature of the material and its exposure to a dangerous

waste.

• Spent lubricating oils and paint waste from pumps, the dryer rotor, compressors, blowers, and general

maintenance activities

• Spent filter media process filters

. Spent ion exchange resin

• HEPA filters

. UV light tubes

• RO membranes

. Equipment that cannot be returned to service

. Other miscellaneous waste that might contact a dangerous waste (e.g., plastic sheeting, glass, rags,

paper, waste solvent or aerosol cans).

These waste streams are stored at the ETF before being transferred for final treatment, storage, or disposal

as appropriate. This waste is characterized and designated using process knowledge (from previously

determined influent aqueous waste composition information); analytical data; and material safety data

sheets (MSDS) of the chemical products present in the waste or used (these data sheets are maintained at

the ETF). Sampling of these waste streams is not anticipated; however, if an unidentified or unlabeled

waste is discovered, that waste is sampled. This 'unknown' waste is sampled and analyzed for the

parameters in Table 3.5 as appropriate, and will be designated according to Washington state regulatory

requirements. The specific analytical methods for these analyses are provided in Section 3.10.

3.6.3 Other Waste Generated at the 200 Area Effluent Treatment Facility

There are two other potential sources of waste at the ETF: spills and/or overflows, and discarded chemical

products. Spilled material that potentially might be dangerous waste generally is routed to the ETF sumps

where the material is transferred to either the surge tank for treatment or to the secondary treatment train.

A spilled material also could be containerized and transferred to another TSD unit. In most cases, process

knowledge and the use of MSDSs are sufficient to designate the waste material. If the source of the spilled

material is unknown and the material cannot be routed to the ETF sumps, a sample of the waste is

collected and analyzed according to Table 3.5, as necessary, for appropriate characterization of the waste.

Unknown wastes will be designated according to Washington State regulatory requirements. The specific

analytical methods for these analyses are provided in Section 3.10.

A discarded chemical product waste stream could be generated if process chemicals, cleaning agents, or

maintenance products become contaminated or are otherwise rendered unusable. In all cases, these

materials are appropriately containerized and designated. Sampling is performed, as appropriate, to

determine the radioactivity of a waste or if required for waste designation.
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Table 3.5. 200 Area Effluent Treatment Facility Generated Waste - Sampling and Analysis.

Parameter' Rationale
Total solids or percent waterz • Calculate dry weight concentrations
Volatile organic com ounds' • LDR - verify treatment standards
Semivolatile organic com ounds' LDR - veritreatment standards
Metals (arsenic, barium, cadmium,
chromium, lead, mercury , selenium, silver)

Waste designation
LDR - verify treatment standards

Nitrate • Address receiving TSD waste acceptance
re uirements

pH Waste desi ation

For concentrate tank samples, the total sample (solid plus liquid) is analyzed and the analytical result
is expressed on a dry weight basis. The result for toxicity characteristic metal and organic is divided
by a factor of 20 and compared to the toxicity characteristic (TC) constituent limits
[WAC 173-303-090(8)]. If the TC limit is met or exceeded, the waste is designated accordingly. All
measured parameters are compared against the corresponding treatment standards.
Total solids or percent water are not determined for unknown waste and dry powder waste samples
and are analyzed in maintenance waste and sludge samples, as appropriate ( i.e., percent water might
not be required for such routine maintenance waste as aerosol cans, fluorescent tubes, waste oils,
batteries, etc., or sludge that has dried).
VOC and/or SVOC analysis of secondary waste is required unless influent characterization data and
process knowledge indicate that the constituent will not be in the final secondary waste at or above the
I.DR.

LDR =1and disposal restrictions.

3.7 QUALITY ASSURANCE/QUALITY CONTROL

The following quality assurance/quality control (QA/QC) information for the ETF and LERF is provided
as required by WAC 173-303-810(6). The sampling and analysis activities at the ETF and LERF conform
to the requirements of a ETF/LERF-specific quality assurance project plan and are in accordance with the
following EPA guidance documents:

• Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition, as
amended, U.S. Environmental Protection Agency, Washington, DC, July 1992, as referenced in WAC
173-303-110.

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-7-020, U.S. Environmental
Protection Agency, Environmental Monitoring and Support Laboratory, Cincinnati, Ohio,
March 1993.

3.7.1 Sampling Program

Typically generators are responsible for the sampling and analysis of an influent aqueous. However,
samples of influent aqueous waste can be collected at the LERF or the Load-In Station. Samples of treated
effluent are collected at the verification tanks. Secondary waste generated from the treatment process
generally is sampled in the dry powder form; however, the secondary waste also could be sampled while in
slurry form for characterization. Sampling of influent aqueous waste, treated effluent, and secondary waste
is discussed in Sections 3.4, 3.5, and 3.6, respectively, of the WAP.

Specific information on sample holding times, preservatives, and sample containers is provided in
Section 3.10. The selection of the sample collection device depends on the type of sample, the sample
container, the sampling location and the nature and distribution of the waste components. In general, the
methodologies used for specific materials correspond to those referenced to WAC 173-303-110(2). The
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^ selection and use of the sampling device is supervised or performed by a person thoroughly familiar with

the sampling requirements. Samples are collected according to ETF/LERF-specific sampling protocol.

Sampling equipment is constructed of nonreactive materials such as glass, plastic, aluminum, or stainless

steel, as indicated by the nature and matrix of the waste. Care is taken in the selection of the sampling

device to prevent contamination of the sample and to ensure compatibility of materials. For example,

plastic bottles are not used to collect some organic wastes.

3.7.2 Analytical Program

The onsite laboratory employed by the ETF and LERF organization is required to have a program of

quality control practices and procedures to ensure that precision and accuracy are maintained. The QA/QC

program for sampling complies with the applicable Hanford Site standard requirements and the regulatory

requirements. All analytical data are defensible and traceable to specific, related QC samples and

calibrations. Offsite laboratories employed by the ETF and LERF must meet the same QA/QC

requirements as onsite laboratories and must demonstrate quality control practices that are comparable to

the onsite laboratory's program. A review of an offsite laboratory may be conducted to ensure that the

quality control of ETF and LERF data is maintained. The SW-846 analytical methods are followed (as

indicated in Section 3.10). However, other methods may be substituted for a parameter if the PQL can be

met.

The chemical parameters and associated analytical methods identified in Section 3.10 are used to

characterize an influent aqueous waste, effluent waste, and ETF secondary waste. The analytical data on

these parameters are also used to establish that key decision limits pertinent to proper waste management

are met. These key decision limits are numerical thresholds, which include:

liner compatibility limits for an influent aqueous waste as managed in LERF (may include blending a

waste with other wastes to meet these limits)

. the LDR status of the ETF secondary waste

. delisting limits for treated effluent.

Where analytical data are used in key decision making, the PQL of an analytical parameter (or sum of the

PQLs, as indicated by the decision) must be at or below the key decision limit.

Good laboratory practices, which encompass sampling, sample handling, housekeeping and safety, are

maintained at all laboratories. The following section describe the specific practices which are implemented

at the onsite laboratory to maintain the precision and accuracy goal of ± 20 percent for quality control

samples which include method blank, quality control check, matrix spike, and duplicate samples.

The decision to re-analyze if the stated precision and accuracy goals are not met will depend on the use of

the analytical results. Generally, only analytical results used in key decisions would require re-analysis if

precision and accuracy goals were not met. For example, if the precision and accuracy goals are not met in

a liner compatibility analysis, the sample would generally be re-analyzed if the results were close to a

compatibility limit. However, if the analytical results suggested that concentrations were an order of

magnitude below a liner compatibility limit, generally re-analysis would not be required. The decision to

re-analyze a waste in a key decision situation will be made on a case-by-case basis.

3.7.2.1 Contamination Evaluation

Method blank samples are prepared with each batch of samples (at least 1 in batch of 20) and analyzed to

ensure sample contamination has not occurred.
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3.7.2.2 Quality Control Check Sample

A quality control check sample is analyzed with each batch ( at least 1 in batch of 20) for each analytical

parameter determined. The results show that analytical procedures are properly performed and that

calibration and standardization of instrumentation are within acceptable limits per the method.

3.7.2.3 Matrix Spike Analyses
Matrix spike samples are employed to monitor recoveries and demonstrate accuracy. Matrix spike samples

are periodically analyzed to provide information about the effect of the sample matrix on the analyte in

question. Typically a ratio of one spike for each analytical batch of samples, or 1 in 20, is maintained.

3.7.2.4 Duplicate Analyses
A laboratory sample duplicate or a matrix spike duplicate is analyzed to assess analytical precision in the

laboratory. Typically, a ratio of one duplicate sample for each analytical batch of samples, or 1 in 20, is

maintained.

3.7.3 Conclusion
The aforementioned sampling and analytical quality practices help ensure that the data obtained are precise

and accurate for the waste stream being sampled. The analytical results are used by ETF and LERF
management to decide whether or not to accept a particular waste stream and, upon acceptance, to

determine the appropriate method of treatment, storage, and disposal. Results are also important to ensure

that wastes are managed properly by the ETF and LERF and that incompatible wastes are not inadvertently
combined. Just as these results are important, so is the quality of these results. Thus, the quality of the

analytical data, the thoroughness and care with which the sampling and analyses are performed and

reported, provides an important basis for day-to-day operational decisions.
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3.10 ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATIVE METHODS, AND
HOLDING TIMES

Table 3.6. Sample and AnalYsis Criteria for Influent Aaueous Waste and Treated Effluent
Parameter Analytical method' Metho Accuracy/ Sample container`/

d PQLb Precision for Preservative`/ Holding timed
Methodk
( ercent)

,MAU:
Acetone 8260A 40 50-100 Sample container

2 x 40-m1, amber glass with
septum I

Preservative
1:1 HCl to pH<2; 4°C '

Holding time
14 day s

Benzene 5 40-150
1-Butyl alcohol (1-Butanol) 500 40-150
Carbon tetrachloride 5 65-130
Chlorobenzene 5 40-150
Chloroform 5 50-130
1,2-Dichloroethane 5 50-150
1,2-Dichloroethene 5 50-150
1,1-Dichloroeth lene 5 60-130
2-Hexanone 50 60-130
Methylene chloride 5 50-150
Methyl ethyl ketone 100 65-130
(2-Butanone)

Methyl isobutyl ketone 50 50-160
(Hexone,
4-Meth 1-2- entanone)
2-Pentanone 10 50-160
Tetrachloroeth ylene 5 65-140
Tetrahydrofuran 100 47-150
Toluene 5 50-160
1,1,1-Trichloroethane 5 50-150
1,1,2-Trichloroethane 5 50-150
Trichloroethylene 5 70-155
Xylene 5 50-150
Vin lchloride 10 40-130

dn=

Acetophenone 8270B 10 70-110 Sample container
4 x 1-liter amber glass

Preservative

4°C
Holding time
7 days for extraction; 40 days
for analy sis after extraction

Benz lalcohol 20 70-120
2-Butoxyethanol 1000 65-105
Cresol (o, p , m) 10 55-115
1,4-Dichlorobenzene 10 45-95
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Table 3.6. Sample and Analysis Criteria for Influent A ueous Waste and Treated Effluent
Parameter Analytical method' Metho

d PQLb
Accuracy/

Precision for
Methodk

(percent)

Sample container`/
Preservative`/ Holding time°

Dimeth lnitrosamine 10 50-120

2,4-Dinitrotoluene 10 65-100

Di-n-octyl phthalate 10 70-130

Hexachloroethane 10 50-110

Na hthalene 10 60-120

Tribu l hos hate

^a.:.. , ` ^`^:i.ayyx^^

Aluminum

•.". f ',_:.. .' xTI^iTA`I^

6010A/EPA-600 200.7

100

^' :...,.^

450

75-125

;iN.^ `*.,"..x^*
75 - 125 Sample container

1 x 0.5-liter plastic/glass

Preservative
1:1 HNO3 to pH<2

Holding time
180 days; merc ury 28 days

Antimony EPA-600 200.8 30 75 - 125

Arsenic EPA-600 200.8 15 75 - 125

Barium 6010A/EPA-600 200.7 20 75 - 125

Beryllium 6010A/EPA-600 200.7 40 75 - 125

Cadmium EPA-600 200.8 5 75 - 125

Calcium 6010A/EPA-600 200.7 100 75 - 125

Chromium 7191/EPA-600 200.8 20 75 - 125

Copper 6010A/EPA-600 200.7 70 75 - 125

Iron 6010A/EPA-600 200.7 100 75 - 125

Lead EPA-600 200.8 10 75 - 125

Magnesium 6010A/EPA-600 200.7 300 75 - 125

Manganese 6010A/EPA-600 200.7 50 75 - 125

Mercury EPA 245.1/EPA-600
200.8

2 75 - 125

Nickel 6010A/EPA-600 200.7 75 75 - 125

Potassium 6010A/EPA-600 200.7 10,000 75 - 125

Selenium EPA-600 200.8 20 75 - 125

Silicon 6010A/EPA-600 200.7 580 75 - 125

Silver 6010A/EPA-600 200.7 70 75 - 125

Sodium 6010A/EPA-600 200.7 290 75 - 125

Uranium EPA-600 200.8 5 75 - 125

Vanadium 6010A/EPA-600 200.7 80 75 - 125

Zinc 6010A/EPA-600 200.7 20 75 - 125

Bromide EPA-600 300.0 2000 75 - 125 Samnle container

1 x 1-liter glass

Preservative

4°C

Holding time

28 days

Chloride 1000 75 - 125

Fluoride 500 75 - 125

Formate' 1250 75 - 125
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Table 3.6. Sample and Analysis Criteria for Influent Aqueous Waste and Treated Effluent
Parameter Analytical method' Metho Accuracy/ Sample container`/

d PQLb Precision for Preservative`/ Holding time'
Methodk

(percent)
Nitrate 100 75 - 125
Nitrite 100 75 - 125

Sulfate 10,000 75 - 125

Phosphate 1500 75 - 125
Ammonia` EPA-600 350.3/350.1 40 75 - 125 Sample container

250 mL glass

Preservative
H2SO4 to pHQ.; 4°C

Holding time
28 day s

Total Kjeldahl nitro gen EPA-600 351.2 600 75 - 125
Cyanide 9010A / EPA-600 335.3 100 75 - 125 Sample container

500 mL polyethylene

Preservative
6M NaOH to pH>12; 4°C

Holding time
14 days

Total dissolved solids EPA-600 160.1 RL 75 - 125 Sample container
10,000 1 L glass

Preservative
None

Holding time
7 days
for pH as soon as practical

Total suspended solids EPA-600 160.2 RL 75 - 125
4,000

Specific conductivity EPA-600 120.1 (in lab) RL 101 75 - 125

pH EPA-600 150.1/9040 RL+/- 75 - 125
0.1

Total organic carbon 9060A RL 75 - 125 Sample container
1,000 250 mL glass

Preservative

HCl or HZSO4 to pH<2; 4°C

Holdine time
28 days

Gross alpha Laboratory specific 3 pCi/L NA Sample container
4 x 1-L glass

Preservative

HNO3 to pH < 2

Holding time

180 days
Gross beta Laborato s ecific 4 Ci/L NA
Gamma Laboratory specific NA NA

Americium-241 Laboratory specific NA NA
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Tnhle 36. Samnle and Analysis Criteria for Influent Aaueous Waste and Treated Effluent

Parameter Analytical method' Metho
d PQLb

Accuracy/

Precision for
Method'

(percent)

Sample container`/
Preservative`/ Holding timed

Antimon -125 Laboratory specific NA NA

Cerium-144 Laboratory specific NA NA

Cesium-134 Laboratory specific NA NA

Cesium- 137 Laboratory specific NA NA

Cobalt-60 Laboratory specific NA NA

Curium-244 Laboratory specific NA NA

Euro ium-154 Laboratory specific NA NA

Europium-155 Laborator y specific NA NA

Neptunium-237 Laboratory specific NA NA

Niobium-94 Laboratory s ecific NA NA

Plutonium-238 Laboratory specific NA NA

Plutonium-239/240 Laboratory sp ecific NA NA

Radium-226 Laboratory specific NA NA

Ruthenium-103 Laboratory specific NA NA

Ruthenium-106 Laboratory specific NA NA

Strontium-90 Laboratory specific 5 pCi/L NA

Tin-113 Laboratory specific NA NA

Zinc-65 Laboratory sp ecific NA NA

Carbon- 14 Laboratory specific NA NA Sam4lecontainer

1 x 1-L glass

Preservative

No preservative added

Holding time

180 das

Iodine-129 Laboratory sp ecific NA NA

Technicium-99 Laboratory specific NA NA

Tritium Laboratory specific 460
pCi1L

NA

° SW-846 methods are presented unless otherwise noted. Other methods might be substituted if the applicable PQL

can be met.

b PQL is determined from method detection level (MDL), where PQL = 10 x MDL (for reagent-grade water);

however, PQL is affected by sample matrix. PQL units are parts per billion unless otherwise noted.

` Sample bottle and preservatives could be adjusted, as applicable, to minimize sample volume.

° Holding time = time between sampling and analysis.

Although the Final Delisting lists "ammonium" (NH4), the standard analytical methods measure ammonia (NH3).

Ammonia is assumed to be the contaminant of concern.
r Methylene chloride is not analyzed for treated effluent sampling.

g Conductivity reported in micromhos per centimeter

"pH monitored in influent aqueous waste only.
'Analysis for formate only required if detected in the influent aqueous waste.

3 PQLs provided for those radionuclides, which are monitored as part of the Discharge Permit.

k Accuracy/precision used to confirm or re-establish MDL.

WOC refrigerated composite sampler with syringe requires no chemical preservative.

mL = milliliter. NA = not applicable.

RL = reporting limit.

pCi/L = picocuries per liter.

PQL = practical quantitation limit

ND = not determined.

MDL = method detection level.
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Table 3.7. Sample Containers, Preservative Methods, and Holding Times for ETF Generated
Waste

Parameter Analytical Method' PQL Accuracy/ Containe Preservative Holding
Precision timer

for Method
(percent)

Total Solids EPA-600 160.3 10,000 75 - 125 1-liter glass None 180 days
pH WAC 173-303-110 ±0.1 as soon as

(3)(a)(u)s/ practical
EPA-600 150.1/9040

Nitrate EPA-600 300.0/9056 Refer to 28 days
Table 3.6

Volatile organic 8240 or 8260A Refer to Refer to 2-40 ml None 7 days
compounds (combined Table 3.6 Table 3.6 amber glass
method target w/septum
compound lists)
Semivolatile organic 8270B Refer to Refer to 4-1,000 ml None Extract
compounds (method Table 3.6 Table 3.6 amber glass within
target compound list) 7 days;

analyze
extract
within
40 das

Mercury EPA-600 200.8, Refer to 75 - 125 500 ml None Mercury
245.1/6020 Table 3.6 plastidglass 28 days;

Selenium EPA-600 200.9/6020 Refer to 6 months
Table 3.6 all others

Arsenic EPA-600 200.8/6020 Refer to
Table 3.6

Cadmium EPA-600 200.8/6020 Refer to
Table 3.6

Total metals EPA-600 200.8 Refer to
(method target list) 6020/6010A/7000 Table 3.6

Series
Toxicity Characteristic 1311 NA NA NA NA NA
Leaching Pmcedure"

1 ° SW-846 methods are presented unless otherwise noted. Other methods might be substituted if the applicable PQL can be met.
2 b PQL is determined from method detection level (MDL), where PQL = 10 x MDL (may vary depending on matrix). PQL units
3 are parts per billion unless otherwise noted.
4 ` Container size and type could be changed as directed by the laboratory, or as required by the analytical method.
5 d No preservatives are added to containers because of the anticipated high concentrations of salts.
6 ` Holding time equals time between sampling and analysis.
7 r For solid waste.
8 s Extraction procedure, as applicable; extract analyzed by referenced methods [WAC 173-303-110(3)(c)].

9 PQL = practical quantitation limit
10 MDL = method detection level
11 mL = millilite

Attachment 34.3.36
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2 This chapter provides a detailed discussion of the LERF and ETF processes and equipment. The LERF

3 and ETF comprise an aqueous waste treatment system located in the 200 East Area that provides storage

4 and treatment for a variety of aqueous radioactive and/or mixed waste. This aqueous waste includes

5 process condensate from the 242-A Evaporator and other aqueous waste generated from onsite

6 remediation and waste management activities.

7 The LERF consists of three lined surface impoundments, or basins. Aqueous waste from LERF is

8 pumped to the ETF for treatment in a series of process units, or systems, that remove or destroy

9 essentially all of the dangerous waste and radioactive constituents except tritium. The treated effluent is

10 discharged to a State-Approved Land Disposal Site (SALDS) north of the 200 West Area, under the

11 authority of a Washington State Waste Discharge Permit (Ecology 1995a) and the Final Delisting

12 (40 CFR 261, Appendix IX, Table 2).

13 4.1 LIQUID EFFLUENT RETENTION FACILITY PROCESS DESCRIPTION

14 Each of the three LERF basins has an operating capacity of 29.5-million liters. The LERF receives

15 aqueous waste through several inlets including the following:

16 • A pipeline that connects LERF with the 242-A Evaporator

17 • A pipeline from the 200 West Area

18 • A pipeline that connects LERF to the Load-In Station at the ETF

19 • A series of sample ports located at each basin.

20 Figure 4.1 presents a general layout of LERF and associated pipelines. Aqueous waste from LERF is

21 pumped to the ETF through one of two double-walled fiberglass transfer pipelines. Effluent from the

22 ETF also can be transferred back to the LERF through one of these transfer pipelines. These pipelines are

23 equipped with leak detection located in the annulus between the inner and outer pipes. In the event that

24 these leak detectors are not in service, the pipelines are visually inspected during transfers for leakage by

25 opening the secondary containment drain lines at the ETF end of the transfer pipelines.

26 Each basin is equipped with six available sample risers constructed of 6-inch perforated pipe. A seventh

27 sample riser in each basin is dedicated to influent aqueous waste receipt piping (except for aqueous waste

28 received from the 242-A Evaporator), and an eighth riser in each basin contains liquid level

29 instrumentation. Each riser extends along the sides of each basin from the top to the bottom of the basin

30 and allows samples to be collected from any depth. Personnel access to these sample ports is from the

31 perimeter area of the basins.

32 A catch basin is provided at the northwest cotner of each LERF basin for aboveground piping and

33 manifolds for transfer pumps. Aqueous waste from the 242-A Evaporator is transferred through piping

34 that ties into piping at the catch basins. Under routine operations, a submersible pump is used to transfer

35 aqueous waste from a LERF basin to the ETF for processing or for basin-to-basin transfers. This pump is

36 connected to a fixed manifold on one of four available risers.

37 Each basin consists of a multilayer liner system supported by a concrete anchor wall around the basin

38 perimeter and a soil-bentonite clay underlayment. The multilayer liner system consists of a primary liner

39 in contact with the aqueous waste, a layer of bentonite carpet, a geonet, a geotextile, a gravel layer, and a

40 secondary liner that rests on the bentonite underlayment. Any aqueous waste leakage through the primary

41 liner flows through the geonet to a leachate collection system. The leachate flows to a sump at the

42 northwest corner of each basin, where the leachate is pumped up the side slope and back into the basin

43 above the primary liner. Each liner is constructed of high-density polyethylene. A floating cover made of
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1 very low-density polyethylene is stretched over each basin above the primary liner. These covers serve to
2 keep unwanted material from entering the basins, and to minimize evaporation of the liquid contents.

3 4.2 EFFLUENT TREATMENT FACILITY PROCESS DESCRIPTION

The ETF is designed as a flexible treatment system that provides treatment for contaminants anticipated
in process condensate and other onsite aqueous waste. The design influent flow rate into the ETF is
approximately 570 liters per minute with planned outages for activities such as maintenance on the ETF
systems. Maintenance outages typically are scheduled between treating a batch of aqueous waste,
referred to as treatment campaigns. The effluent flow (or volume) is equivalent to the influent flow (or
volume).

10 The ETF generally receives aqueous waste directly from the LERF. However, aqueous waste also can be
11 transferred from the Load-In Station to the ETF. Aqueous waste is treated and stored in the ETF process
12 area in a series of tank systems, referred to as process units. Within the ETF, waste also is managed in
13 containers through treatment and/or storage. Figure 4.1 provides the relative locations of the process and
14 container storage areas within the ETF.

15 The process units are grouped in either the primary or the secondary treatment train. The primary
16 treatment train provides for the removal or destruction of contaminants. Typically, the secondary
17 treatment train processes the waste by-products from the primary treatment train by reducing the volume
18 of waste. In the secondary treatment train, contaminants are concentrated and dried to a powder. The
19 liquid fraction is routed to the primary treatment train. Figure 4.2 provides an overview of the layout of
20 the ETF (2025E Building). Figure 4.3 presents the ETF floor plan, the relative locations of the individual
21 process units and associated tanks within the ETF, and the location of the Load-In Station.

22 The dry powder waste and maintenance and operations waste are containerized and stored or treated in
23 the container storage area or in collection or treatment areas within the Process Area. Secondary
24 containment is provided for all containers and tank systems (including ancillary equipment) housed
25 within the ETF. The trenches and floor of the ETF comprise the secondary containment system. The
26 floor includes approximately a 15.2-centimeter rise (berm) along the containing walls of the process and
27 container storage areas. Any spilled or leaked material from within the process area or container storage
28 area is collected into trenches that feed into either sump tank 1 or sump tank 2. From these sump tanks,
29 the spilled or leaked material (i.e., waste) is fed to either the surge tank and processed in the primary
30 treatment train or the secondary waste receiving tanks and processed in the secondary treatment train. All
31 tank systems outside of the ETF are provided with a secondary containment system.

32 In the following sections, several figures are provided that present general illustrations of the treatment
33 units and the relation to the process.

34 4.2.1 Load-In Station

35 The ETF receives aqueous waste from LERF or the Load-In Station. The ETF Load-In Station, located
36 due east of the surge tank and outside of the perimeter fence (Figure 4.3), was designed and constructed to
37 provide the capability to unload, store, and transfer aqueous waste to the ETF or LERF from tanker trucks
38 and other containers (such as drums). The Load-In Station consists of two load-in tanks, transfer pumps,
39 filtration system, level instrumentation for tanker trucks, leak detection capabilities for the containment
40 basin and transfer line, and an underground transfer line that connects to lines in the surge tank berm,
41 allowing transfers to either the ETF surge tank or LERF.

42 Tanker trucks and other containers are used to unload aqueous waste at the Load-In Station. To perform
43 unloading, the tanker truck is positioned on a truck pad, a 'load-in' transfer line is connected to the truck,
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1 and the tanker contents are pumped into one of the Load-In Station tanks, the surge tank, or directly to the

2 LERF. For container unloading, the container is placed on the truck pad and the container contents are

3 pumped into one of the Load-In Station tanks, the surge tank, or directly to the LERF.

4 During unloading operations, solids may be removed from the waste by pumping the contents of the

5 tanker truck or container through a filtration system. If solids removal is not needed, the filtration system

6 is not used and the solution is transferred directly to the Load-In Station tanks, surge tank, or to LERF.

7 Any leaks at the Load-In Station drain to the sump. A leak detector in the sump alarms locally and in the

8 ETF control room. Alternatively, leaks can be visually detected.

9 4.2.2 Effluent Treatment Facility Operating Configuration

10 Because the operating configuration of the ETF can be adjusted or modified, most aqueous waste streams

11 can be effectively treated to below Delisting and Discharge Permit limits. The operating configuration of

12 the ETF depends on the unique chemistry of an aqueous waste stream(s). Before an aqueous waste

13 stream is accepted for treatment, the waste is characterized and evaluated. Information from the

14 characterization is used to adjust the treatment process or change the configuration of the ETF process

15 units, as necessary, to optimize the treatment process for a particular aqueous waste stream.

16 Typically, an aqueous waste is processed first in the primary treatment train, where the ETF is configured

17 to process an aqueous waste through the UV/OX unit first, followed by the RO unit. However, under an

18 alternate configuration, an aqueous waste could be processed in the RO unit first. For example, high

19 concentrations of nitrates in an aqueous waste might interfere with the performance of the UV/OX. In

20 this case, the ETF could be configured to process the waste in the RO unit before the UV/OX unit.

21 The flexibility of the ETF also allows some aqueous waste to be processed in the secondary treatment

22 train first. For example, for small volume aqueous waste with high concentrations of some anions and

23 metals, the approach could be to first process the waste stream in the secondary treatment train. This

24 approach would prevent premature fouling or scaling of the RO unit. The liquid portion (i.e., untreated

25 overheads from the ETF evaporator and thin film dryer) would be sent to the primary treatment train.

26 Figures 4.4 and 4.5 provide example process flow diagrams for two different operating configurations.

27 4.2.3 Primary Treatment Train

28 The primary treatment train consists of the following processes:

29 • Influent Receipt/Surge tank - inlet, surge capacity

30 • Filtration - for suspended solids removal

31 • UV/OX - organic destruction

32 • pH adjustment - waste neutralization

33 • Hydrogen peroxide decomposition - removal of excess hydrogen peroxide

34 • Degasification - removal of carbon dioxide

35 • RO - removal of dissolved solids and radionuclides

36 • IX - removal of dissolved solids and radionuclides

37 • Verification - holding tanks during verification.

38 Each of the primary treatment train process units and ancillary systems provides treatment for removal or

39 destruction of various constituents. The primary treatment train units are operated as needed in different

40 configurations, as determined by the characteristics of an aqueous waste stream, to protect ETF

41 equipment and to meet discharge requirements.
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I Influent Receipt/Surge Tank. Depending on the configuration of the ETF, the surge tank is one inlet
2 used to feed an aqueous waste into the ETF for treatment. In Configuration 1(Figure 4.4), the surge tank
3 is the first component downstream of the LERF. The surge tank provides a storage/surge volume for
4 chemical pretreatment and controls feed flow rates from the LERF to the ETF. However, in
5 Configuration 2 (Figure 4.5), aqueous waste from LERF is fed directly into the treatment units. In this
6 configuration, the surge tank receives aqueous waste that has been processed in the RO units and
7 provides the feed stream to the remaining downstream process units. In yet another configuration, some
8 small volume aqueous waste could be received into the secondary treatment train first for processing. In
9 this case, the aqueous waste would be received directly into the secondary waste receiving tanks. Finally,
10 the surge tank also receives waste extracted from various systems within the primary and secondary
11 treatment train while in operation.

12 The surge tank is located outside the ETF on the south side. In the surge tank (Figure 4.6), the pH of an
13 aqueous waste is adjusted using the metered addition of sulfuric acid and sodium hydroxide, as necessary,
14 to prepare the waste for treatment in downstream processes. In addition, hydrogen peroxide or biocides
15 could be added to control biological growth in the surge tank. A pump recirculates the contents in the
16 surge tank, mixing the chemical reagents with the waste to a uniform pH.

17 Filtration. Two primary filter systems remove suspended particles in an aqueous waste: a rough filter
18 removes the larger particulates, while a fine filter removes the smaller particulates. The location of these
19 filters depends on the configuration of the primary treatment train. However, the filters normally are
20 located upstream of the RO units.

21 The solids accumulating on these filter elements are backwashed to the secondary waste receiving tanks
22 with pulses of compressed air and water, forcing water back through the filter. The backwash operation is
23 initiated either automatically by a rise in differential pressure across the filter or manually by an operator.
24 The filters are cleaned chemically when the backwashing process does not facilitate acceptable filter
25 performance.

26 Auxiliary fine and rough filters (e.g., disposable filters) have been installed to provide additional filtration
27 capabilitys. Depending on the configuration of the ETF, the auxiliary filters are operated either in series
28 with the primary filters to provide additional filtration or in parallel, instead of the primary fine and rough
29 filters, to allow cleaning of the primary fine and rough filters while the primary treatment train is in
30 operation.

31 Ultraviolet Light/Oxidation. Organic compounds contained in an aqueous waste stream are destroyed
32 in the UV/OX system (Figure 4.7). Hydrogen peroxide is mixed with the waste. The UV/OX system
33 uses the photochemical reaction of UV light on hydrogen peroxide to form hydroxyl radicals and other
34 reactive species oxidize the organic compounds. The final products of the complete reaction are carbon
35 dioxide, water, and inorganic ions.

36 Organic destruction is accomplished in two UV/OX units operating in parallel. During the UV/OX
37 process, the aqueous waste passes through reaction chambers where hydrogen peroxide is added. While
38 in the UV/OX system, the temperature of an aqueous waste is monitored. Should the temperature of the
39 waste exceed the upper limits for the UV/OX or RO systems, heat exchangers are used to reduce the
40 temperature of the waste.

41 pH Adjustment. The pH of a waste stream is monitored and controlled at different points throughout the
42 treatment process. Within the primary treatment train, the pH of a waste can be adjusted with sulfuric
43 acid or sodium hydroxide to optimize operation of downstream treatment processes or adjusted before
44 final discharge. For example, the pH of an aqueous waste would be adjusted in the pH adjustment tank
45 after the UV/OX process and before the RO process. In this example, pH is adjusted to cause certain
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1 chemical species such as ammonia to form ammonium sulfate, thereby increasing the rejection rate of the

2 RO.

3 Hydrogen Peroxide Decomposition. Typically, hydrogen peroxide added into the UV/OX system is not

4 consumed completely by the system. Because hydrogen peroxide is a strong oxidizer, the residual

5 hydrogen peroxide from the UV/OX system is removed to protect the downstream equipment. The

6 hydrogen peroxide decomposer uses activated carbon to break down the hydrogen peroxide that is not

7 consumed completely in the process of organic destruction. The aqueous waste is sent through a column

8 of fluidized activated carbon that breaks down the hydrogen peroxide into water and oxygen. The gas

9 generated by the decomposition of the hydrogen peroxide is vented to the vessel offgas system.

10 Degasification. The degasification column is used to purge dissolved carbon dioxide from the aqueous

11 waste to reduce the carbonate loading to downstream dissolved solids removal processes within the ETF

12 primary treatment train. The purged carbon dioxide is vented to the vessel offgas system.

13 Reverse Osmosis. The RO system (Figure 4.8) uses pressure to force clean water molecules through

14 semi-permeable membranes while keeping the larger molecule contaminants, such as dissolved solids,

15 radionuclides, and large molecular weight organic materials, in the membrane. The RO process uses a

16 staged configuration to maximize water recovery. The process produces two separate streams, including

17 a clean 'permeate' and a concentrate (or retentate), which are concentrated as much as possible to

18 minimize the amount of secondary waste produced.

19 The RO process is divided into first and second stages. Aqueous waste is fed to the first RO stage from

20 the RO feed tank. The secondary waste receiving tanks of the secondary treatment train receive the

" 21 retentate removed from the first RO stage, while the second RO stage receives the permeate (i.e., 'treated'

22 aqueous waste from the first RO stage). In the second RO stage, the retentate is sent to the first stage RO

23 feed tank while the permeate is sent to the IX system or to the surge tank, depending on the configuration

24 of the ETF.

25 Two support systems facilitate this process. An anti-scale system injects scale inhibitors as needed into

26 the feed waste to prevent scale from forming on the membrane surface. A clean-in-place system using

27 cleaning agents, such as descalants and surfactants, cleans the membrane pores of surface and subsurface

28 deposits that have fouled the membranes.

29 Ion Exchange. Because the RO process removes most of the dissolved solids in an aqueous waste, the

30 IX process (Figure 4.9) act as a polishing unit. The IX system consists of three columns containing beds

31 of cation and/or anion resins. This system is designed to allow for regeneration of resins and maintenance

32 of one column while the other two are in operation. Though the two columns generally are operated in

33 series, the two columns also can be operated in parallel or individually.

34 Typically, the two columns in operation are arranged in a primary/secondary (lead/lag) configuration, and

35 the third (regenerated) column is maintained in standby. When dissolved solids breakthrough the first

36 IX column and are detected by a conductivity sensor, this column is removed from service for

37 regeneration, and the second column replaces the first column and the third column is placed into service.

38 The column normally is regenerated using sulfuric acid and sodium hydroxide. The resulting

39 regeneration waste is collected in the secondary waste receiving tanks.

40 Should regeneration of the IX resins become inefficient, spent resins are transferred into a disposal

41 container. The container is designed to provide dewatering with remote monitoring of the resin and water

42 levels within the container. Displaced air from the vessels is exhausted through an entrainment separator

43 (to remove water drops) and a high-efficiency particulate air filter and into the vessel offgas system. Free
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1 water is removed from the container and returned to the surge tank. Dewatered resins are transferred to a
2 final storage/disposal point.

3 Verification. The three verification tanks (Figure 4.10) are used to hold the treated effluent while a
4 determination is made that the effluent meets discharge limits. Should a treated effluent not meet
5 Discharge Permit or Final Delisting requirements, the effluent can be returned to the primary treatment
6 train for additional treatment or to the LERF.

7 The three verification tanks alternate between three operating modes: receiving treated effluent, holding
8 treated effluent during laboratory analysis and verification, or discharging verified effluent. Treated
9 effluent may also be returned to the ETF to provide'clean' service water for operational and maintenance
10 functions, e.g., for boiler water and for backwashing the filters. This recycling keeps the quantity of fresh
11 water used to a minimum.

12 4.2.4 Secondary Treatment Train

13 The secondary treatment system typically receives and processes the following by-products generated
14 from the primary treatment train: concentrate from the first RO stage, filter backwash, regeneration waste
15 from the ion exchange system, and spillage or overflow received into the process sumps. Depending on
16 the operating configuration, however, some aqueous waste could be processed in the secondary treatment
17 train before the primary treatment train (refer to Figures 4.4 and 4.5 for example operating
18 configurations).

19 The secondary treatment train provides the following processes:

20 • Secondary waste receiving - tank receiving
21 • Evaporation - concentrates secondary waste streams
22 • Concentrate staging - concentrate receipt and pH adjustment in concentrate tanks
23 • Thin film drying - dewatering of secondary waste streams
24 • Container handling - packaging of dewatered secondary waste.

25 Secondary Waste Receiving. Waste to be processed in the secondary treatment train is received into two
26 secondary waste receiving tanks, where the pH can be adjusted with sulfuric acid or sodium hydroxide for
27 optimum evaporator performance.

28 Evaporation. The ETF evaporator is fed alternately by the two secondary waste receiving tanks. One
29 tank serves as a waste receiver while the other tank is operated as the feed tank. The ETF evaporator
30 vessel (also referred to as the vapor body) is the principal component of the evaporation process
31 (Figure 4.11).

32 Feed from the secondary waste receiving tanks is pumped through a heater to the recirculation loop of the
33 ETF evaporator. In this loop, concentrated waste is recirculated from the ETF evaporator, to a heater, and
34 back into the evaporator where vaporization occurs. As water leaves the evaporator system in the vapor
35 phase, the concentration of the waste in the evaporator increases. When the concentration of the waste
36 reaches the appropriate density, a portion of the concentrate is pumped to one of the concentrate tanks.

37 The vapor that is released from the ETF evaporator is routed to the entrainment separator, where water
38 droplets and/or particulates are separated from the vapor. The 'cleaned' vapor is routed to the vapor
39 compressor and heater. The steam from the vapor compressor/heater is used to heat the recirculating
40 concentrate in the ETF evaporator. From the vapor compressor/heater, the steam is condensed and fed to
41 the distillate flash tank, where the saturated condensate received from the heater drops to atmospheric
42 pressure and cools to the normal boiling point through partial flashing (rapid vaporization caused by a
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1 pressure reduction). The resulting distillate is routed to the surge tank. Noncondensible vapors, such as

2 air, are exhausted by a vacuum blower to the vessel offgas system.

3 Concentrate Staging. The concentrate tanks make up the head end of the thin film drying process. From

4 the ETF evaporator, concentrate is pumped into two concentrate tanks and pH adjusted. The concentrate

5 tanks function alternately between concentrate receiver and feed tank for the thin film dryer.

6 Because low solubility solids (i.e., calcium and magnesium sulfate) tend to settle in the concentrate tanks,

7 these solids must be removed to prevent fouling and to protect the thin film dryer, and to maintain

8 concentrate tank capacity.

9 Thin Film Drying. From the concentrate tanks, feed is pumped through a preheater to the thin film dryer

10 (Figure 4.12) that is heated by steam. As the concentrated waste flows down the length of the dryer, the

11 waste is dried. The dried film, or powder, is scraped off the dryer cylinder by blades attached to a

12 rotating shaft. The powder is funneled through a cone-shaped powder hopper at the bottom of the dryer

13 and into the Container Handling System.

14 Overhead vapor released by the drying of the concentrate is condensed in the distillate condenser. Excess

15 heat is removed from the distillate by a water-cooled heat exchanger. Part of the distillate is circulated

16 back to the condenser spray nozzles. The remaining distillate is pumped to the surge tank. Any

17 noncondensible vapors and particulates from the spray condenser are exhausted to the vessel offgas

18 system.

19 Container Handling. Before an empty container is moved into the Container Handling System

20 (Figure 4.13), the lids are loosely placed on the containers and the container is placed on a conveyor.

21 After the lid is removed, the containers are moved into the container filling area after passing through an

22 air lock. The empty container is located under the thin film dryer, and raised into position. The

23 container is sealed to the thin film dryer and a rotary valve begins the transfer of powder to the empty

24 container. Air displaced from the container is vented to the entrainment separator attached to the ETF

25 evaporator that exhausts to the vessel offgas system.

26 The container is filled to a predetermined level, recapped, and moved along the conveyor to the smear

27 station airlock. At the smear station airlock, the container is moved onto the conveyor by remote control.

28 The airlock is opened and the smear sample (surface wipe) is taken and the radionuclide contamination

29 level counted. A'C' ring is installed to secure the container lid. If the container has contaminated

30 material on the outside, the container is moved to the wash down station and washed. The container wash

31 water drains to sump tank 1. The washed container is air-dried and retested. Filled containers that pass

32 the smear test are labeled, placed on pallets, and moved by forklift to the filled container storage area.

33 Section 4.3 provides a more detailed discussion of container handling.

34 4.2.5 Other Effluent Treatment Facility Systems

35 The ETF is provided with support systems that facilitate treatment in the primary and secondary treatment

36 trains and that provide for worker safety and environmental protection. An overview of the following

37 systems is provided:

38 • Monitor and control system

39 • Vessel offgas system

40 • Sump collection system

41 • Chemical injection feed system

42 • Verification tank recycle system

43 • Utilities.
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2 The operation of the ETF is monitored and controlled by a centralized computer system (i.e., monitor and
3 control system or MCS). The MCS continuously monitors data from various field indicators, such as pH,
4 flow, tank level, temperature, pressure, conductivity, alarm status, and valve switch positions. Data
5 gathered by the MCS enable operations and engineering personnel to document and adjust the operation
6 of the ETF.

7 4.2.5.2 Vessel Offgas System

8 Ventilation for various tanks and vessels is provided through the vessel offgas system. The system
9 includes a moisture separator, duct heater, pre-filter, high-efficiency particulate air filters, carbon adsorber
10 (when required to reduce organic emissions), exhaust fans, and ductwork. Gasses ventilated from the
11 tanks and vessels enter the exhaust system through the connected ductwork. The vessel offgas system
12 draws vapors and gasses off the following tanks and treatment systems:

13 • Surge tank
14 • ETF evaporator
15 • pH adjustment tank
16 • Concentrate tanks
17 • Degasification system
18 • First and second RO stages
19 • Dry powder hopper
20 • Effluent pH adjustment tank
21 • Drum capping station
22 • Secondary waste receiving tanks
23 • Resin dewatering system
24 • Distillate condenser (off the thin film dryer)
25 • Sump tanks I and 2.

26 The vessel offgas system maintains a negative pressure with respect to the atmosphere, which produces a
27 slight vacuum within tanks, vessels, and ancillary equipment for the containment of gas vapor. This
28 system also provides for the collection, monitoring, and treatment of confined airborne in-vessel
29 contaminants to preclude over-pressurization. The high-efficiency particulate air filters remove
30 particulates and condensate from the air stream before these are discharged to the radiologically
31 controlled heating, ventilation, and air conditioning system.

32 4.2.5.3 Sump Collection System

33 Sump tanks 1 and 2 compose the sump collection system that provides containment of waste streams and
34 liquid overflow associated with the ETF processes. The process area floor is sloped to two separate
35 trenches that each drain to a sump tank located under the floor of the ETF. One trench runs the length of
36 the primary treatment train and drains to sump tank 2 located underneath the verification tank pump floor.
37 The second trench collects spillage primarily from the secondary treatment train and flows to sump tank 1
38 located near the ETF evaporator. Sump tanks 1 and 2 are located below floor level (Figure 4.14). An
39 eductor in these tanks prevents sludge from accumulating.

40 4.2.5.4 Chemical Injection Feed System

41 At several points within the primary and secondary treatment trains, sulfuric acid and sodium hydroxide
42 (or dilute solutions of these reagents) are metered into specific process units to adjust the pH. For
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1 example, a dilute solution of 4 percent sulfuric acid and 4 percent sodium hydroxide could be added to
2 the secondary waste receiving tanks to optimize the evaporation process.

3 4.2.5.5 Verification Tank Recycle System

4 To reduce the amount of water added to the process, verification tank water (i.e., verified effluent) is
5 recycled throughout the ETF process. The following tanks and ancillary equipment use verification tank
6 water:

7 • 4% HZS04 solution tank and ancillary equipment
8 • 4% NaOH solution tank and ancillary equipment

9 • Clean-in-place tank and ancillary equipment
10 . ETF evaporator boiler and ancillary equipment
11 • Thin film dryer boiler and ancillary equipment.

12 4.2.5.6 Utilities

13 The ETF maintains the following utility supply systems required for the operation of the ETF:

14 • Cooling water system - removes heat from process water via heat exchangers and a cooling tower
15 • Compressed air system - provides air to process equipment and instrumentation
16 • Seal water system - provides cool, clean, pressurized water to process equipment for pump seal
17 cooling and pump seal lubrication, and provides protection against failure and fluid leakage

18 • Demineralized water system - removes solids from raw water system to produce high-quality, low
19 ion-content, water for steam boilers, and for the hydrogen peroxide feed system.
20 • Heating, ventilation, and air conditioning system - provides continuous heating, cooling, and air
21 humidity control throughout the ETF.

22 The following utilities support ETF activities:

23 • Electrical power
24 • Sanitary water
25 • Communication systems
26 • Raw water.

27 4.3 CONTAINERS

28 This section provides specific information on container storage and treatment operations at the ETF,
29 including descriptions of containers, labeling, and secondary containment structures.

30 A fist of dangerous and/or mixed waste managed in containers at the ETF is presented in Attachment 34,

31 Chapter 1.0. The types of dangerous and/or mixed waste managed in containers in the ETF could include
32 the following secondary waste generated by the ETF processes:

33 • Waste generated from the treatment process

34 • Miscellaneous waste generated by operations and maintenance activities.

35 The secondary treatment train processes the waste by-products from the primary treatment train, which

36 are concentrated and dried into a powder. Containers are filled with dry powder waste from the thin film
37 dryer via a remotely controlled system. Miscellaneous waste generated from maintenance and operations

38 activities are stored at the ETF. The waste could include process waste, such as used filter elements;

39 spent RO membranes; damaged equipment; and decontamination and maintenance waste, such as

40 contaminated rags, gloves, and other personal protective equipment. Liquids generally are packaged with

41 absorbents at a 2 to 1 ratio.
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Several container collection areas could be located within the ETF process and container handling areas.
These collection areas are used only to accumulate waste in containers. Once a container is filled, the
container is transferred either to the container storage area (Figure 4.3), to another TSD unit, or to a less-
than-90-day storage pad. The container storage area, a 22.9 x 8.5-meter room, is located adjacent to the
ETF process area. The containers within the container storage area are clearly labeled, and access to
these containers is limited by barriers and by administrative controls. The ETF floor provides secondary
containment, and the ETF roof and walls protects all containers from exposure to the elements.

8 Waste also could be placed in containers for treatment as indicated in Attachment 34, Chapter 1.0. For
9 example, sludge that accumulates in the bottoms of the process tanks is removed periodically and placed
10 into containers. In this example, the waste is solidified by decanting the supernate from the container and
11 the remainder of the waste is allowed to evaporate, or absorbents are added, as necessary, to address
12 remaining liquids. Following treatment, this waste either is stored at the ETF or transferred to another
13 TSD unit.

14 4.3.1 Description of Containers

15 The containers used to collect and store dry powder waste are 208-liter steel containers. Most of the
16 maintenance and operation waste is stored in 208-liter steel containers; however, in a few cases, the size
17 of the container could vary to accommodate the size of a particular waste. For example, some process
18 waste, such as spent filters, might not fit into a 208-liter container. In the case of spent resin from the IX
19 columns, the resin is dewatered and could be packaged in a special disposal container. In these few cases,
20 specially sized containers could be required. In all cases, however, only approved containers are used and
21 are compatible with the associated waste. Typically, 208-liter containers are used for treatment.

22 Current operating practices indicate the use of new 208-liter containers that have either a polyethylene
23 liner or a protective coating. Any reused or reconditioned container is inspected for container integrity
24 before use. Overpack containers are available for use with damaged containers. Overpack containers
25 typically are unlined steel or polyethylene. Per Attachment 34, Chapter 1.0, a maximum of 147,630 liters
26 of dangerous and/or mixed waste could be stored in containers in the ETF.

27 43.2 Container Management Practices

28 Before use, each container is checked for signs of damage such as dents, distortion, corrosion, or
29 scratched coating. For dry powder loading, empty containers on pallets are raised by a forklift and
30 manually placed on the conveyor that transports the containers to the automatic filling station in the
31 container handling room (Figure 4.13). The container lids are removed and replaced automatically during
32 the filling sequence. After filling, containers exit the container handling room via the filled drum
33 conveyor. Locking rings are installed, the container label is affixed, and the container is moved by dolly
34 or forklift to the container storage area.

35 Containers used for storing maintenance and operations secondary waste are labeled before being placed
36 in the container storage area or in a collection area. Lids are secured on these containers when not being
37 filled. When the containers in a collection area are full, the containers are transferred by dolly or forklift
38 to the container storage area or to an appropriate TSD unit. Containers used for treating waste also are
39 labeled. The lids on these containers are removed as required to allow for treatment. During treatment,
40 access to these containers is controlled through physical barriers and/or administrative controls.

41 The filled containers in the container storage area are inventoried, checked for proper labeling, and placed
42 on pallets or in a separate containment devices as necessary. Each pallet is moved by forklift. Within the
43 container storage area, palletized containers are stacked no more then three pallets high and in rows no
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1 more than two containers wide. Rows are separated by unobstructed aisles with a minimum of 76-

2 centimeter aisle space.

3 4.33 Container Labeling

4 Labels are affixed on containers used to store dry powder when the containers leave the container

5 handling room. Labels are affixed on other waste containers before use. Every container is labeled with

6 the date that the container was filled. Appropriate major risk labels, such as "corrosive", "toxic" or "F-

7 listed", also are added. Each container also has a label with an identification number for tracking

S purposes.

9 4.3.4 Containment Requirements for Managing Containers

10 Secondary containment is provided in the container management areas. The secondary containment

11 provided for tank systems also serves the container management areas. This section describes the design

12 and operation of the secondary containment structure for these areas.

13 4.3.4.1 Secondary Containment System Design

14 For the container management areas, secondary containment is provided by the reinforced concrete floor

15 and a 15.2-centimeter rise (berm) along the walls of the container storage area of the ETF. The

16 engineering assessment required for tanks (Mausshardt 1995) also describes the design and construction

17 of the secondary containment provided for the ETF container management areas. All systems were

18 designed to national codes and standards (e.g., American Society for Testing Materials, American

19 Concrete Institute standards).

20 The floor in composed of cast-in-place and pre-formed concrete slabs and has a minimum thickness of

21 15.2 centimeters. All slab joints and floor and wall joints have water stops installed at the mid-depth of

22 the slab. In addition, filler was applied to each joint. The floor and berms are coated with a chemically

23 resistant; high-solids epoxy coating system consisting of primer, filler, and top coating. This coating

24 material is compatible with the waste managed in containers and is an integral part of the secondary

25 containment system for containers.

26 The floor is sloped to drain any solution in the container storage area to floor drains along the west wall.

27 Each floor drain consists of a grating over an 20.3-centimeter drain port connected to a 4-inch stainless

28 steel transfer pipe. The pipe passes under this wall and connects to a trench running along the east wall of

29 the adjacent process area. This trench drains solution to sump tank 1.

30 The container storage area is separated from the process area by a common wall and a door for access to

31 the two areas (Figure 4.2). These two areas also share a common floor and trenches that, with the

32 15.2-centimeter rise of the containing walls, form the secondary containment system for the process area

33 and the container storage area.

34 4.3.4.1.1 Structural Integrity of Base

35 Engineering calculations were performed showing the floor of the container storage area is capable of

36 supporting the weight of containers. These calculations were reviewed and certified by a professional

37 engineer (Mausshardt 1995). The concrete was inspected for damage during construction. Cracks were

38 identified and repaired to the satisfaction of the professional engineer. Documentation of these

39 certifications is included in the engineering assessment (Mausshardt 1995).
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1 4.3.4.1.2 Containment System Capacity

2 The container storage area is primarily used to store dry powder and maintenance and operation waste.
3 Where appropriate, absorbents are added to fix any trace liquids present. Large volumes of liquid are not
4 stored in the container storage area. However, liquids might be present in those containers that are in the
5 treatment process. The maximum volume of waste that can be stored in containers in the container
6 storage area is 147,630 liters.

7 Both the process area and the container storage area are considered in the containment system capacity.
8 The volume available for secondary containment in the process area is approximately 68,000 liters, as
9 discussed in the engineering assessment (Mausshardt 1995). Using the dimensions of the container

10 storage area (22.9 by 8.5 by 0.15 meters), and assuming that 50 percent of the floor area is occupied by
11 containers, the volume of the container storage area is 14,9001iters. The combined volume of both the
12 container storage and process areas available for secondary containment, therefore, is 82,900 liters. This
13 volume is greater than 10 percent of the maximum total volume of containers allowed for storage in the
14 ETF, as discussed previously.

15 4.3.4.1.3 Control of Run-on

16 The container management areas are located within the ETF, which serves to prevent run-on of
17 precipitation.

18 4.3.4.2 Removal of Liquids from Containment Systems

19 The container storage area is equipped with drains that route solution to a trench in the process area,
20 which drains to sump tank 1. The sump tanks are equipped with alarms that notify operating personnel
21 that a leak is occurring. The sump tanks also are equipped with pumps to transfer waste to the surge tank
22 or the secondary treatment train.

23 43.4.3 Prevention of Ignitable, Reactive, and Incompatible Wastes in Containers

24 Individual waste types, i.e., ignitable, corrosive, and reactive, are stored in separate containers. A waste
25 that could be incompatible with other wastes is separated and protected from the incompatible waste. For
26 example, acidic and caustic wastes are stored in separate containers. Free liquids are absorbed in
27 containers that hold incompatible waste at a 2 to 1 ratio. Additionally, ETF-specific packaging
28 requirements for these types of waste provide extra containment with each individual container. For
29 example, each item of acidic waste is individually bagged and sealed within a lined container.

30 4.4 TANK SYSTEMS

31 This section provides specific information on tank systems and process units. This section also includes a
32 discussion on the types of waste to be managed in the tanks, tanks design information, integrity
33 Assessments, and additional information on the ETF tanks that treat and store dangerous and/or mixed
34 waste. The ETF dangerous waste tanks are identified in Section 4.4.1.1, and the relative locations of the
35 tanks and process units in the ETF are presented in Figure 4.3.

36 4.4.1 Design Requirements

37 The following sections provide an overview of the design specifications for the tanks within the ETF. A
38 separate discussion on the design of the process units also is provided. In accordance with the new tank
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1 system requirements of WAC 173-303-640(3), the following tank components and specifications were
2 assessed:

3 . Dimensions, capacities, wall thicknesses, and pipe connections
4 . Materials of construction and linings and compatibility of materials with the waste being processed

5 . Materials of construction of foundations and structural supports

6 • Review of design codes and standards used in construction

7 • Review of structural design calculations, including seismic design basis

8 . Waste characteristics and the affects of waste on corrosion.

9 This assessment was documented in the Final RCRA Information Needs Report (Mausshardt 1995); the

10 engineering assessment performed for the ETF tank systems by an independent professional engineer. A
11 similar assessment of design requirements was performed for the load-in tanks and is documented in
12 200 Area Effluent BAT/AKART Implementation, ETF Truck Load-In Facility, Project W-291H Integrity
13 Assessment Report (KEH 1994).

14 The specifications for the preparation, design, and construction of the tanks systems at the ETF are

15 documented in the Design Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant
16 Process Condensate Treatment Facility (WHC 1992a). The preparation, design, and construction of the
17 load-in tanks are provided in the construction specifications in Project W-291, 200 Area Effluent

18 BAT/AKART Implementation ETF Truck Load-in Facility (KEH 1994).

19 Most of the tanks in the ETF are constructed of stainless steel. According to the design of the ETF, it was
20 determined that stainless steel would provide adequate corrosion protection for these tanks. Exceptions
21 include the verification tanks, which are constructed of carbon steel with an epoxy coating. The ETF

22 evaporator/vapor body (and the internal surfaces of the thin film dryer) is constructed of a corrosion
23 resistant alloy, known as alloy 625, to address the specific corrosion concerns in the secondary treatment
24 train. Finally, the hydrogen peroxide decomposer vessels are constructed of carbon steel and coated with
25 a vinyl ester lining.

26 The shell thicknesses of the tanks identified in this table represent a nominal thickness of a new tank
27 when placed into operation. The tank capacities identified in this table represent the maximum operating
28 volumes. For certain tanks (as indicated in the table), the maximum operating volume is also the nominal
29 (routine) operating capacity. Nominal tank volumes represent the volume between the low-level and

30 high-level shutoffs in a tank unit.

31 Dangerous and/or mixed waste that can be treated or stored in the ETF tanks is presented in
32 Attachment 34, Chapter 1.0. Aqueous waste, in addition to process condensate, that is treated and stored
33 at the LERF and ETF includes, but is not limited to, the following: contaminated groundwater from

34 pump-and-treat remediation activities such as groundwater from the 200-UP-1 Operable Unit; water from
35 deactivation activities such as water from the spent fuel storage basins at deactivated reactors (e.g.,

36 N Reactor); laboratory aqueous waste from unused samples and sample analyses; and leachate from

37 landfills, such as the Environmental Restoration Disposal Facility.

38 Before accepting a new aqueous waste stream at the LERF or ETF, an evaluation of the waste

39 characteristics is performed to determine the treatability of the aqueous waste, including the potential to
40 corrode the ETF tanks. This acceptance evaluation is discussed in the waste analysis plan Attachment 34,

41 Chapter 3.0. If the evaluation indicates a new aqueous waste stream would significantly increase

42 corrosion rates, processing actions are initiated to reduce corrosion. These actions might include blending

43 the aqueous waste with other aqueous waste or adjusting the pH of the aqueous waste to reduce corrosion.
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1 4.4.1.1 Codes and Standards for Tank System Construction

2 Specific standards for the manufacture of tanks and process systems installed in the ETF are briefly
3 discussed in the following sections. In addition to these codes and industrial standards, a seismic analysis
4 for each tank and process system is required [WAC 173-303-806(4)(a)(xi)]. The seismic analysis is
5 performed in accordance with UCRL-15910 Design and Evaluation Guidelines for Department of Energy
6 Facilities Subjected to Natural Phenomena Hazards, Section 4 (UCRL 1987). The results of the seismic
7 analyses are summarized in the engineering assessment of the ETF tank systems (Mausshardt 1995).

8 Storage and Treatment Tanks. The following tanks store and/or treat dangerous waste at the ETF.

9 Tank name
10 Surge tank
11 pH adjustment tank
12 Effluent pH adjustment tank

13 First RO feed tank
14 Second RO feed tank
15 Verification tanks (three)
16 Secondary waste receiving tanks (two)
17 Concentrate tanks (two)
18 Sump tanks (two)

19 Distillate flash tank

20 Load-in tanks

Tank number
2025E-60A-TK-1
2025E-60C-TK-1
2025E-60C-TK-2
2025E-60F-TK-1
2025E-60F-TK-2
2025E-60H-TK-1A/1B/1
2025E-60I-TK-1A/1B
2025E-60J-TK-1A/1B
2025E-20B-TK-1/2
2025E-60I-TK-2
TK-109/117

21 The relative location of these tanks is presented in Figure 4.3. These tanks are maintained at or near
22 atmospheric pressure. The codes and standards applicable to the design, construction, and testing of the
23 above tanks and ancillary piping systems are as follows:

24 ASME - B31.3

25 ASME Sect. VIII, Division I

26 AWS-D1.1

27 ANSI-B16.5

28 ASME Sect. IX

29 AP1620
30

31 AWWA-D100

32 AWWA-D103
33

34 AWWA-D120
35

36
37
38
39
40
41
42

Chemical Plant and Petroleum Refinery Piping (ASME 1990)

Pressure Vessels (ASME 1992a)

Structural Welding Code - Steel (AWS 1992)

Pipe Flanges and Flanged Fittings (ANSI 1992)

Welding and Brazing Qualifications (ASME 1992b)

Design and Construction of Large Welded Low Pressure Storage
Tanks (API 1990)

Welded Steel Tanks for Water Storage (AWWA 1989)

Factory-Coated Bolted Steel Tanks for Water Storage
(AWWA 1987)

Thermosetting Fiberglass-Reinforced Plastic Tanks
(AWWA 1984).

The application of these standards to the construction of ETF tanks and independent verification of
completed systems ensured that the tank and tank supports had sufficient structural strength and that
seams and connections were adequate to ensure tank integrity. In addition, each tank met strict quality
assurance requirements. Each tank constructed offsite was tested for integrity and leak tightness before
shipment to the Hanford Facility. Following installation, the systems were inspected for damage to
ensure against leakage and to verify proper operation. If a tank was damaged during shipment or
installation, leak tightness testing was repeated onsite.
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1 4.4.1.2 Design Information for Tanks Located Outside of Effluent Treatment Facility

2 The load-in tanks, surge tank, and verification tanks are located outside the ETF. These tanks are located

3 within concrete structures that provide secondary containment.

Load-In Tanks and Ancillary Equipment. The load-in tanks are constructed of stainless steel, are

heated, and have a nominal capacity of 37,9001iters. Ancillary equipment includes transfer pumps, a

filtration system, a double encased, fiberglass transfer pipeline, level instruments for tanker trucks, and
leak detection equipment. From the Load-In Station, aqueous waste can be routed to the surge tank or to
the LERF through a double-encased line. The load-in tanks, sump, pumps, and truck pad are all provided

with secondary containment.

10 Surge Tank and Ancillary Equipment. The surge tank is constructed of stainless steel and has a

11 nominal capacity of 379,0001iters. Ancillary equipment to the surge tank includes two underground

12 double-encased (i.e., pipe-within-a-pipe) transfer lines connecting to LERF and three pumps for

13 transferring aqueous waste to the primary treatment train. The surge tank is located at the south end of

14 the ETF. The surge tank is insulated and the contents heated to prevent freezing. Eductors in the tank

15 provide mixing.

16 Verification Tanks and Ancillary Equipment. The verification tanks are located north of the ETF.
17 The verification tanks have a nominal capacity of 2,540,0001iters each. For support, the tanks have a

18 center post with a webbing of beams that extend from the center post to the sides of the tank. The roof is

19 constructed of epoxy covered carbon steel that is attached to the cross beams of the webbing. The tank

20 floor also is constructed of epoxy covered carbon steel and is sloped. Eductors are installed in each tank

21 to provide mixing.

22 Ancillary equipment includes a return pump that provides circulation of treated effluent through the

23 eductors. The return pump also recycles effluent back to the ETF for retreatment and can provide service

24 water for ETF functions. Two transfer pumps are used to discharge treated effluent to SALDS or back to

25 the LERF.

26 4.4.13 Design Information for Tanks Located Inside the Effluent Treatment Facility Building

27 Most of the ETF tanks and ancillary equipment that store or treat dangerous and/or mixed waste are

28 located within the ETF. The structure serves as secondary containment for the tank systems.

29 pH Adjustment Tank and Ancillary Equipment. The pH adjustment tank has a nominal capacity of

30 9,800 liters. Ancillary equipment for this tank includes overflow lines to a sump tank and pumps to

31 transfer waste to other units in the main treatment train.

32 Effluent pH Adjustment Tank and Ancillary Equipment. The effluent pH adjustment tank has a

33 nominal capacity of 9,500 liters. Ancillary equipment includes overflow lines to a sump tank and pumps

34 to transfer waste to the verification tanks.

35 First and Second Reverse Osmosis Feed Tanks and Ancillary Equipment. The first RO feed tank is a

36 vertical, stainless steel tank with a round bottom and has a nominal capacity of 11,400 liters. Conversely,

37 the second RO feed tank is a rectangular vessel with the bottom of the tank sloping sharply to a single

38 outlet in the bottom center. The second RO feed tank has a nominal capacity of 7,600 liters. Each RO

39 tank has a pump to transfer waste to the RO arrays. Overflow lines are routed to a sump tank.
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1 Secondary Waste Receiving Tanks and Ancillary Equipment. Two 57,000-liter secondary waste
2 receiving tanks collect waste from the units in the main treatment train, such as reject solution (retentate)
3 from the RO units and regeneration solution from the IX columns. These are vertical, cylindrical tanks
4 with a semi-elliptical bottom and a flat top. Ancillary equipment includes overflow lines to a sump tank
5 and pumps to transfer aqueous waste to the ETF evaporator.

6 Effluent Treatment Facility Evaporator and Ancillary Equipment. The ETF evaporator, the principal
7 component of the evaporation process, is a cylindrical pressure vessel with a conical bottom. Aqueous
8 waste is fed into the lower portion of the vessel. The top of the vessel is domed and the vapor outlet is
9 configured to prevent carryover of liquid during the foaming or bumping (violent boiling) at the liquid

10 surface. The ETF evaporator has a capacity of approximately 21,0001iters.

11 The ETF evaporator includes the following ancillary equipment:

12 • Preheater
13 • Recirculation pump
14 • Waste heater with steam level control tank
15 • Concentrate transfer pump
16 • Entrainment separator
17 • Vapor compressor with silencers
18 • Silencer drain pump.

19 Distillate Flash Tank and Ancillary Equipment. The distillate flash tank is a horizontal tank that has
20 an nominal operating capacity of 570 liters. Ancillary equipment includes a pump to transfer the distillate
21 to the surge tank for reprocessing.

22 Concentrate Tanks and Ancillary Equipment. Each of the two concentrate tanks has an approximate
23 capacity of 18,9001iters. Ancillary equipment includes overflow lines to a sump tank and pumps for
24 recirculation and transfer.

25 Sump Tanks. Sump tanks 1 and 2 are located below floor level. Both sump tanks are double-walled,
26 rectangular tanks, placed inside concrete vaults. Both tanks have a working volume of 3,000 liters each.
27 The sump tanks are located in pits below grade to allow gravity drain of solutions to the tanks. Each
28 sump tank has two vertical pumps for transfer of waste to the secondary waste receiving tanks or to the
29 surge tank for reprocessing.

30 4.4.1.4 Design Information for Effluent Treatment Facility Process Units

31 As with the ETF tanks, process units that treat and/or store dangerous and/or mixed waste are maintained
32 at or near atmospheric pressure. These units were constructed to meet a series of design standards, as
33 discussed in the following sections. Table 4.6 presents the materials of construction and the ancillary
34 equipment associated with these process units. All piping systems are designed to withstand the effects of
35 internal pressure, weight, thermal expansion and contraction, and any pulsating flow. The design and
36 integrity of these units are presented in the engineering assessment (Mausshardt 1995).

37 Filters. The load-in, fine and rough filter vessels (including the auxiliary filters) are designed to comply
38 with the ASME Section VIII, Division I, Pressure Vessels (ASME 1992a). The application of these
39 standards to the construction of the ETF filter system and independent inspection ensure that the filter and
40 filter supports have sufficient structural strength and that the seams and connections are adequate to
41 ensure the integrity of the filter vessels.

Attachment 34.4.16



Class 1 Modification WA7890008967, Attachment 34

3/2003 LERF and 200 Area ETF

1 Ultraviolet Oxidation System. The W/OX reaction chamber is designed to comply with manufacturers

2 standards.

3 Degasification System. The codes and standards applicable to the design, fabrication, and testing of the

4 degasification column are identified as follows:

5 • ASME Section VIII, Division I, Pressure Vessels (ASME 1992a)

6 • ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990)

7 • AWS - D 1.1, Structural Welding Code - Steel (AWS 1992)

8 • ANSI - B 16.5, Pipe Flanges and Flanged Fittings (ANSI 1992).

9 Reverse Osmosis System. The pressure vessels in the RO unit are designed to comply with ASME

10 Section VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards.

11 Ion Exchange (Polishers). The IX columns are designed in accordance with ASME Section VIII,

12 Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards. Polisher piping is

13 fabricated of type 304 stainless steel or polyvinyl chloride (PVC) and meets the requirements of ASME

14 B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990).

15 Effluent Treatment Facility Evaporator. The ETF evaporator is designed to meet the requirements of

16 ASME Section VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards.

17 The ETF evaporator piping meets the requirements ofASME B31.3, Chemical Plant and Petroleum

18 Refinery Piping (ASME 1990).

- 19 Thin Film Dryer System. The thin film dryer is designed to meet the requirements of ASME Section

20 VIII, Division I, Pressure Vessels (ASME 1992a), and applicable codes and standards. The piping meets

21 the requirements of ASME - B31.3, Chemical Plant and Petroleum Refinery Piping (ASME 1990).

22 4.4.2 Integrity Assessments

23 The integrity assessment for ETF (Mausshardt 1995) attests to the adequacy of design and integrity of the

24 tanks and ancillary equipment to ensure that the tanks and ancillary equipment will not collapse, rupture,

25 or fail over the intended life considering intended uses. For the load-in tanks, a similar integrity

26 assessment was performed (KEH 1995). Specifically, the assessment documents the following

27 considerations:

28 • Adequacy of the standards used during design and construction of the facility

29 • Characteristics of the solution in each tank

30 • Adequacy of the materials of construction to provide corrosion protection from the solution in each

31 tank

32 • Results of the leak tests and visual inspections.

33 The results of these assessments demonstrate that tanks and ancillary equipment have sufficient structural

34 integrity and are acceptable for storing and treating dangerous and/or mixed waste. The assessments also

35 state that the tanks and building were designed and constructed to withstand a design-basis earthquake.

36 These tank assessments were certified by independent, qualified registered professional engineers.

37 The scope of the ETF tank integrity assessment was based on characterization data from process

38 condensate. To assess the effect that other aqueous waste might have on the integrity of the ETF tanks,

39 the chemistry of an aqueous waste will be evaluated for its potential to corrode a tank (e.g., chloride

40 concentrations will be evaluated). The tank integrity assessment for the load-in tanks was based on

41 characterization data from several aqueous waste streams. The chemistry of an aqueous waste stream not
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1 considered in the load-in tank integrity assessment also will be evaluated for the potential to corrode a
2 load-in tank.

3 Consistent with the recommendations of the integrity assessment, a corrosion inspection program was
4 developed. Periodic integrity assessments are scheduled for those tanks that are predicted to have the
5 highest potential for corrosion. These inspections are scheduled annually or longer to follow the end of a
6 treatment campaign. These 'indicator tanks' include the concentrate tanks, secondary waste receiving
7 tanks, and verification tanks. One of each of these tanks will be inspected yearly to determine if corrosion
8 or coating failure has occuned. Should significant corrosion or coating failure be found, an additional
9 tank of the same type will be inspected during the same year. In the case of the verification tanks, if

10 corrosion or coating failure is found in the second tank, the third tank also will be inspected. If significant
11 corrosion is observed in all three sets of indicator tanks, the balance of the ETF tanks would be
12 considered for inspection. For tanks predicted to have lower potential for corrosion, inspections also are
13 performed nonroutinely as part of the corrective maintenance program.

14 4.4.3 Additional Requirements for New Tanks

15 Procedures for proper installation of tanks, tank supports, piping, concrete, etc., are included in
16 Construction Specification, Project C-018H, 242-A Evaporator/PUREX Plant Process Condensate
17 Treatment Facility (WHC 1992a). For the load-in tanks, procedures are included in the construction
18 specifications in Project W-291, 200 Area Effluent BAT/AKART Implementation ETF Truck Load-in
19 Facility (KEH 1994). Following installation, the tanks and secondary containment were inspected by an
20 independent, qualified, registered professional engineer. Deficiencies identified included damage to the
21 surge tank, damage to the verification tank liners, and ETF secondary containment concrete surface
22 cracking. All deficiencies were repaired to the satisfaction of the engineer. The tanks and ancillary
23 equipment were leak tested as part of acceptance of the system from the construction contractor.
24 Information on the inspections and leak tests are included in the engineering assessment
25 (Mausshardt 1995). No deficiencies were identified during installation of the load-in tanks and ancillary
26 equipment.

27 4.4.4 Secondary Containment and Release Detection for Tank Systems

28 This section describes the design and operation of secondary containment and leak detection systems at
29 the ETF.

30 4.4.4.1 Secondary Containment Requirements for All Tank Systems

31 The specifications for the preparation, design, and construction of the secondary containment systems at
32 the ETF are documented (WHC 1992a). The preparation, design, and construction of the secondary
33 containment for the load-in tanks are provided in the construction specifications (KEH 1994). All
34 systems were designed to national codes and standards. Constructing the ETF per these specifications
35 ensured that foundations are capable of supporting tank and secondary containment systems and that
36 uneven settling and failures from pressure gradients should not occur.

37 4.4.4.1.1 Common Elements

38 The following text describes elements of secondary containment that are common to all ETF tank
39 systems. Details on the secondary containment for specific tanks, including leak detection systems and
40 liquids removal, are provided in Section 4.4.5.1.
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1 Foundation and Construction. For the tanks within the ETF, except for the sump tanks, secondary

2 containment is provided by a coated concrete floor and a 15:2-centirneter rise (berm) along the containing

3 walls. The double-wall construction of the sump tanks provides secondary containment. Additionally,

4 trenches are provided in the floor that also provides containment and drainage of any liquid to a sump pit.

5 For tanks outside the ETF, secondary containment also is provided with coated concrete floors in a

6 containment pit (load-in tanks) or surrounded by concrete dikes (the surge and verification tanks).

7 The transfer piping that carries aqueous waste into the ETF is pipe-within-a-pipe construction, and is

8 buried approximately 1.2 meters below ground surface. The pipes between the verification tanks and the

9 verification tank pumps within the ETF are located in a concrete pipe trench.

10 For this discussion, there are five discrete secondary containment systems associated with the following

11 tanks and ancillary equipment that treat or store dangerous and/or waste:

12 • Load-in tanks

13 • Surge tank

14 • Process area (including sump tanks)

15 • Verification tanks

16 • Transfer piping and pipe trenches.

17 All of the secondary containment systems are designed with reinforcing steel and base and berm thickness

18 to minimize failure caused by pressure gradients, physical contact with the waste, and climatic conditions.

19 Classical theories of structural analysis, soil mechanics, and concrete and structural steel design were used

20 in the design calculations for the foundations and structures. These calculations are maintained at the

21 ETF. In each of the analyses, the major design criteria from the following documents were included:

V-C018HC1-001 Design Construction Specification, Project C-018H, 242A

Evaporator/PUREX Plant Process Condensate Treatment Facility

(WHC 1992a)

DOE Order 6430.1A General Design Criteria

SDC-4.1 Standard Architectural-Civil Design Criteria, Design Loads for Facilities

(DOE-RL 1988)

UCRL-15910 Design and Evaluation Guidelines for Department of Energy Facilities

Subjected to Natural Phenomena Hazards (UCRL 1987)

UBC-91 Uniforrn Building Code, 1991 Edition (ICBO 1991).

22 The design and structural analysis calculations substantiate the structural designs in the referenced

23 drawings. The conclusions drawn from these calculations indicate that the designs are sound and that the

24 specified structural design criteria were met. This conclusion is verified in the independent design review

25 that was part of the engineering assessment (Mausshardt 1995).

26 Containment Materials. The concrete floor consists of cast-in-place and preformed concrete slabs. All

27 slab joints and floor and wall joints have water stops installed at the mid-depth of the slab. In addition,

28 filler was applied to each joint.

29 Except for the sump tank vaults, all of the concrete surfaces in the secondary containment system,

30 including berms; trenches, and pits, are coated with a chemical-resistant, high-solids, epoxy coating that

31 consists of a primer, filler, and a top coating. This coating material is compatible with the waste being

32 treated, and with the sulfuric acid, sodium hydroxide, and hydrogen peroxide additives to the process.

33 The coating protects the concrete from contact with any chemical materials that might be harmful to

34 concrete and prevents the concrete from being in contact with waste material. Table 4.7 summarizes the
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1 specifics types of filler, primer, second, and finish coats specified for the concrete and masonry surfaces
2 in the ETF. The epoxy coating is considered integral to the secondary containment system for the tanks
3 and ancillary equipment.

4 The concrete containment systems are maintained such that any cracks, gaps, holes, and other
5 imperfections are repaired in a timely manner. Thus, the concrete containment systems do not allow
6 spilled liquid to reach soil or groundwater. There are a number of personnel doorways and vehicle access
7 points into the ETF process area. Releases of any spilled or leaked material to the environment from
8 these access points are prevented by a 15.2-centimeter concrete curbs, sloped areas of the floor (e.g., truck
9 ramp), or trenches.

10 Containment Capacity and Maintenance. Each of these containment areas is designed to contain more
11 than 100 percent of the volume of the largest tank in each respective system. Secondary containment
12 systems for the surge tank, and the verification tanks, which are outside the ETF, also are large enough to
13 include the additional volume from a 100-year, 24-hour storm event; i.e., 5.3 centimeters of precipitation.

14 Sprinkler System. The sprinkler system within the ETF supplies fire water protection to the process area
15 and the container storage area. This system is connected to a sitewide water supply system and has the
16 capacity to supply sufficient water to suppress a fire at the ETF. However, in the event of failure, the
17 sprinkler system can be hooked up to another water source (e.g., tanker truck).

18 4.4.4.1.2 Specific Containment Systems

19 The following discussion presents a description of the individual containment systems associated with
20 specific tank systems.

21 Load-In Tank Secondary Containment. The load-in tanks are mounted on a 46-centimeter-thick
22 reinforced concrete slab (Drawing H-2-817970). Secondary containment is provided by a pitwith 30.5-
23 centimeter-thick walls and a floor constructed of reinforced concrete. The load-in tank pit is sloped to
24 drain solution to a sump. The depth of the pit varies with the slope of the floor, with an average thickness
25 of about 1.1 meters. The volume of the secondary containment is about 79,000 liters, which is capable of
26 containing the volume of at least one load-in tank (i.e., 37,800 liters). Leaks are detected by a leak
27 detector that alarms locally and in the ETF control room and by visual inspection of the secondary
28 containment.

29 Adjacent to the pit is a 25.4-centimeter-thick reinforced concrete pad that serves as secondary
30 containment for the load-in tanker trucks, containers, transfer pumps, and filter system. The pad is
31 15.2 centimeters below grade with north and south walls gently sloped to allow truck access. The pad has
32 drainpipes to route waste solution to the adjacent load-in tank pit.

33 Surge Tank Secondary Containment. The surge tank is mounted on a reinforced concrete ringwall.
34 Inside the ringwall, the flat-bottomed tank is supported by a bed of compacted sand and gravel with a
35 high-density polyethylene liner bonded to the ringwall. The liner prevents galvanic corrosion between the
36 soil and the tank. The secondary containment is reinforced concrete with a 15.2-centimeter thick floor
37 and a 20.3-centimeter thick dike. The secondary containment area shares part of the southern wall of the
38 main process area. The dike extends up 2.9 meters to provide a containment volume of 740,000 liters for
39 the 379,000-liter surge tank.

40 The floor of the secondary containment slopes to a sump in the northwest corner of the containment area.
41 Leaks into the secondary containment are detected by level instrumentation in the sump, which alarms in
42 the ETF control room, and/or by routine visual inspections. A sump pump is used to transfer solution in
43 the secondary containment to a sump tank.
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1 Process Area Secondary Containment, The process area contains the tanks and ancillary equipment of

2 the primary and secondary treatment trains, and has a jointed, reinforced concrete slab floor. The

3' concrete floor of the process area provides the secondary containment. This floor is a minimum of

4 15.2 centimeters thick. With doorsills 15.2 centimeter high, the process area has a containment volume of

5 76,200 liters. The largest tanks in the process area are the secondary waste receiving tanks, which

6 each have a maximum capacity of 56,8001iters.

7 The floor of the process area is sloped to drain liquids to two trenches that drain to a sump. Each trench is

8 approximately 38.1 centimeters wide with a sloped trough varying from 39.4 to 76.2 centimeters deep.

9 Leaks into the secondary containment are detected by routine visual inspections of the floor area near the

10 tanks, ancillary equipment, and in the trenches.

11 A small dam was placed in the trench that comes from the thin film dryer room to contain minor liquid

12 spills originating in the dryer room to minimize the spread of radioactive contamination into the process

13 area. The dryer room is inspected for leaks in accordance with the inspection schedule in Attachment 34,

14 Chapter 6.0. Operators clean up these minor spills by removing the liquid waste and decontaminating the

15 spill area.

16 A small dam was also placed in the trench adjacent to the chemical feed skid when the chemical berm

17 area was expanded to accommodate acid and caustic pumps, which were moved indoors from the top of

18 the surge tank to resolve a safety concern. This dam was designed to contain minor spills originating in

19 the chemical berm area and prevent them from entering the process sump.

20 The northwest corner of the process area consists of a pump pit containing the pumps and piping for

21 transferring treated effluent from the verification tanks to SALDS. The pit is built 1.37 meters below the

22 process area floor level and is sloped to drain to a trench built along its north wall that routes liquid to

23 sump tank 1. Leaks into the secondary containment of the pump pit are detected by routine visual

24 inspections.

25 Sump Tanks. The sump tanks support the secondary containment system, and collect waste from several

26 sources, including:

27 • Process area drain trenches

28 • Tank overflows and drains

29 • Container washing water

30 • Resin dewatering solution

31 • Steam boiler blowdown

32 • Sampler system drains.

33 These double-contained tanks are located within unlined, concrete vaults. The sump tank levels are

34 monitored by remote level indicators or through visual inspections from the sump covers. These

35 indicators are connected to high- and low-level alarms that are monitored in the control room. When a

36 high-level alarm is activated, a pump is activated and the sump tank contents usually are routed to the

37 secondary treatment train for processing. The contents also could be routed to the surge tank for

38 treatment in the primary treatment train. In the event of an abnormally high inflow rate, a second sump

39 pump is initiated automatically.

40 Verification Tank Secondary Containment. The three verification tanks are each mounted on

41 ringwalls with high-density polyethylene liners similar to the surge tank. The secondary containment for

^ 42 the three tanks is reinforced concrete with a 15.2-centimeter thick floor and a 20.3-centimeter thick dike.

43 The dike extends up 2.6 meters to provide a containment of 110 percent of the capacity of a single tank

44 (i.e., 2,800,0001iters).
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1 The floor of the secondary containment slopes to a sump along the southern wall of the dike. Leaks into
2 the secondary containment are detected by level instrumentation in the sump that alarms in the control
3 room and/or by routine visual inspections. A sump pump is used to transfer solution in the secondary
4 containment to a sump tank.

5 4.4.4.2 Additional Requirements for Specific Types of Systems

6 This section addresses additional requirements in WAC 173-303-640 for double-walled tanks like the
7 sump tanks and secondary containment for ancillary equipment and piping associated with the tank
8 systems.

9 4.4.4.2.1 Double-Walled Tanks

10 The sump tanks are the only tanks in the ETF classified as 'double-walled' tanks. These tanks are located
11 in unlined concrete vaults and support the secondary containment system for the process area. The sump
12 tanks are equipped with a leak detector between the walls of the tanks that provide continuous monitoring
13 for leaks. The leak detector provides immediate notification through an alarm in the control room. The
14 inner tanks are contained completely within the outer shells. The tanks are contained completely within
15 the concrete structure of the ETF so corrosion protection from external galvanic corrosion is not
16 necessary.

17 4.4.4.2.2 Ancillary Equipment

18 The secondary containment provided for the tanks and process systems also serves as secondary
19 containment for the ancillary equipment associated with these systems.

20 Ancillary Equipment. Section 4.4.5.1 describes the secondary containment systems that also serve most
21 of the ancillary equipment within the ETF. Between the ETF and the verification tanks, a pipeline trench
22 provides secondary containment for four pipelines connecting the transfer pumps (i.e., discharge and
23 return pumps) in the ETF with the verification tanks (Figure 4.1). This concrete trench crosses under the
24 road and extends from the verification tank pumps to the verification tanks. Treated effluent flows
25 through these pipelines from the verification tank pumps to the verification tanks. The return pump is
26 used to return effluent to the ETF for use as service water or for reprocessing.

27 For all of the ancillary equipment housed within the ETF, the concrete floor, trenches, and berms form the
28 secondary containment system. For the ancillary equipment of the surge tank and the verification tanks,
29 secondary containment is provided by the concrete floors and dikes associated with these tanks. The
30 concrete floor and pit provide secondary containment for the ancillary equipment of the load-in tanks.

31 Transfer Piping and Pipe Trenches. The two buried transfer lines between LERF and the surge tank
32 have secondary containment in a pipe-within-a-pipe arrangement. The 4-inch transfer line has an 8-inch
33 outer pipe, while the 3-inch transfer, line has a 6-inch outer pipe. The pipes are fiberglass and are sloped
34 towards the surge tank. The outer piping ends with a drain valve in the surge tank secondary
35 containment.

36 These pipelines are equipped with leak detection located in the annulus between the inner and outer pipes,
37 which have the ability to continuously 'inspect' the pipelines during aqueous waste transfers. The alarms
38 on the leak detection system are monitored in the control room. A low-volume air purge of the annulus is
39 provided to prevent condensation buildup and minimize false alarms by the leak detection system. In the
40 event that these leak detectors are not in service, the pipelines are inspected during transfers by opening a
41 drain valve to check for solution in the annular space between the inner and outer pipe.
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1 The 3-inch transfer line between the load-in tanks and the surge tank has a 6-inch outer pipe in a pipe-

2 within-a-pipe arrangement. The piping is made of fiberglass reinforced plastic and slopes towards the

3 load-in tank secondary containment pit. The drain valve and leak detection system for the load-in tank

4 pipelines are operated similarly to the leak detection system for the LERF to ETF pipelines.

5 As previously indicated, there are four reinforced concrete pipe trenches that provide secondary

6 containment for piping under the roadway between the ETF and the verification tanks. Each trench is

7 1.2 meters wide, 0.76 meter deep, and slopes towards the sump containing the transfer pumps to SALDS.

8 The floor of the trenches is 30.5 centimeters thick and the sides are 15.2 centimeters thick. The concrete

9 trenches are coated with water sealant and covered with metal gratings at ground level to allow vehicle

10 traffic on the roadway.

11 4.4.5 Tank Management Practices

12 When an aqueous waste stream is identified for treatment or storage at ETF, the generating unit is

13 required to characterize the waste. Based on characterization data, the waste stream is evaluated to

14 determine if the stream is acceptable for treatment or storage. Specific tank management practices are

15 discussed in the following sections.

16 4.4.5.1 Rupture, Leakage, Corrosion Prevention

17 Most aqueous waste streams can be managed such that corrosion would not be a concern. For example,

18 an aqueous waste stream with high concentrations of chloride might cause corrosion problems when

19 concentrated in the secondary treatment train. One approach is to adjust the corrosion control measures in

20 the secondary treatment train. An alternative might be to blend this aqueous waste in a LERF basin with

21 another aqueous waste that has sufficient dissolved solids, such that the concentration of the chlorides in

22 the secondary treatment train would not pose a corrosion concern.

23 Additionally, the materials of construction used in the tanks systems (Table 4.5) make it unlikely that an

24 aqueous waste would corrode a tank. For more information on corrosion prevention, refer to the waste

25 analysis plan Attachment 34, Chapter 3.0.

26 When a leak in a tank system is discovered, the leak is immediately contained or stopped by isolating the

27 leaking component. Following containment, the leaking tank system is evaluated by facility personnel to

28 determine whether continued operation of affected system would jeopardize the safety of plant personnel,

29 result in a release to the environment, or compromise facility equipment. If determined that a leak could

30 have the aforementioned consequences, the affected system will be immediately removed from service

31 until repairs can be implemented. If a leak would not result in the stated consequences, the tank system

32 will be placed on a maintenance schedule for repair.

33 4.4.5.2 Overfilling Prevention

34 Operating practices and administrative controls used at the ETF to prevent overfilling a tank are discussed

35 in the following paragraphs. The ETF process is controlled by the MCS. The MCS monitors liquid

36 levels in the ETF tanks and has alarms that annunciate on high-liquid level to notify operators that actions

37 must be taken to prevent overfilling of these vessels. As an additional precaution to prevent spills, many

38 tanks are equipped with overflow lines that route solutions to sump tanks 1 and 2. These tanks include

_ 39 the pH adjustment tank; RO feed tanks, effluent pH adjustment tank, secondary waste receiving tanks,

40 and concentrate tanks.
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I The following section discusses feed systems, safety cutoff devices, bypass systems, and pressure
2 controls for specific tanks and process systems.

3 Tanks. All tanks are equipped with liquid level sensors that give a reading of the tank liquid volume.
4 The surge tank, the verification tanks, the RO tanks, the secondary waste receiving tanks, and the
5 concentrate tanks are equipped further with liquid level alarms that are actuated if the liquid volume is
6 near the tank overflow capacity. In the actuation of the surge tank alarm, a liquid level switch trips,
7 sending a signal to the valve actuator on the tank influent lines, and causing the influent valves to close.

8 The operating mode for each verification tank, i.e., receiving, holding, or discharging, can be designated
9 through the MCS; modes also switch automatically. When the high-level set point on the receiving

10 verification tank is reached, the flow to this tank is diverted and another tank becomes the receiver. The
11 full tank is switched into verification mode. The third tank is reserved for discharge mode.

12 The liquid levels in the first and second RO feed tanks are maintained within predetermined operating
13 ranges. Should the second RO feed tank overflow, the excess waste is piped along with any leakage from
14 the feed pump to a sump tank.

15 When waste in a secondary waste-receiving tank reaches the high-level set point, the influent flow of
16 waste is redirected to the second tank and the first tank becomes the feed tank for the ETF evaporator.

17 In a similar fashion, the concentrate tanks switch modes when the high-level set point of one tank is
18 reached. The other tank switches from a discharging mode to a receiving mode and the first tank
19 becomes the discharge tank feeding waste to the thin film dryer.

20 Filter Systems. All filters at ETF (i.e., the Load-In Station, rough, fine and auxiliary filter systems) are in
21 leak-tight steel casings. For the rough and fine filters, a high differential pressure, which could damage
22 the filter element, activates a valve that shuts off liquid flow to protect the filter element from possible
23 damage. To prevent a high-pressure situation, the filters are cleaned routinely with pulses of compressed
24 air that force water back through the filter. Cleaning is terminated automatically by shutting off the
25 compressed air supply if high pressure develops. The differential pressure across the auxiliary filters also
26 is monitored. A high differential pressure in these filters would result in a system shutdown to allow the
27 filters to be changed out.

28 The Load-In Station filtration system has pressure gauges for monitoring the differential pressure across
29 each filter. A high differential pressure would result in discontinuing filter operation until the filter is
30 replaced.

31 Ultraviolet Light/Oxidation System and Decomposers. A rupture disk on the inlet piping to each of
32 the UV/OX reaction vessels relieves to the pH adjustment tank in the event of excessive pressure
33 developing in the piping system. Should the rupture disk fail, the aqueous waste would trip the moisture
34 sensor, shut down the UV lamps, and close the surge tank feed valve. Also provided is a level sensor to
35 protect UV lamps against the risk of exposure to air. Should those sensors be actuated, the UV lamps
36 would be shut down immediately.

37 The piping and valving for the hydrogen peroxide decomposers are configured to split the waste flow:
38 half flows to one decomposer and half flows to the other decomposer. Alternatively, the total flow of
39 waste can be treated in one decomposer or both decomposers can be bypassed. A safety relief valve on
40 each decomposer vessel can relieve excess system pressure to a sump tank.
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1 Degasi£cation System. The degasification column is typically supplied aqueous waste feed by the pH

2 adjustment tank feed pump. This pump transfers waste solution through the hydrogen peroxide

3 decomposer, the fine filter, and the degasification column to the first RO feed tank.

4 The degasification column is designed for operation at a partial vacuum. A pressure sensor in the column

5 detects the colutnn pressure. The vacuum in the degasification column is maintained by a blower

6 connected to the vessel offgas system. The column is protected from extremely low pressure developed

7 by the column blower by the use of an intake vent that is maintained in the open position during

8 operation. The column liquid level is regulated by a flow control system with a high- and low-level

9 alarm. Plate-type heat exchanger cools the waste solution fed to the degasification column.

10 Reverse Osmosis System. The flow through the first and second RO stages is controlled to maintain

I 1 constant liquid levels in the first and second stage RO feed tanks.

12 Polisher. Typically, two of the three columns are in operation (lead/lag) and the third (regenerated)

13 column is in standby. When the capacity of the resin in the first column is exceeded, as detected by an

14 increase in the conductivity of the column effluent, the third column, containing freshly regenerated IX

15 resin, is brought online. The first column is taken offline, and the waste is rerouted to the second column,

16 and to the third. Liquid level instrumentation and automatically operated valves are provided in the IX

17 system to prevent overfilling.

18 Effluent Treatment Facility Evaporator. Liquid level instrumentation in the secondary waste receiving

19 tanks is designed to preclude a tank overflow. A liquid level switch actuated by a high-tank liquid level

20 causes the valves to reposition, closing off flow to the secondary waste receiving tanks. Secondary

21 containment for these tanks routes liquids to a sump tank.

22 Valves in the ETF evaporator feed line can be positioned to bypass the secondary waste around the ETF

23 evaporator and to transfer the secondary waste to the concentrate tanks.

24 Thin Film Dryer. The two concentrate tanks alternately feed the thin film dryer. One tank serves as a

25 concentrate waste receiver while the other tank serves as the dryer feed tank. Liquid level

26 instrumentation prevents tank overflow by diverting the concentrate flow from the full concentrate tank to

27 the other concentrate tank. Secondary containment for these tanks routes liquids to a sump tank.

28 An alternate mute is provided from the concentrate receiver tank to the secondary waste receiving tanks.

29 Dilute concentrate in the concentrate receiver tank can be reprocessed through the ETF evaporator by

30 transferring the concentrate back to a secondary waste-receiving tank.

31 4.4.6 Labels or Signs

32 Each tank or process unit in the ETF is identified by a nameplate attached in a readily visible location.

33 Included on the nameplate are the equipment number and the equipment title. Those tanks that store or

34 treat dangerous waste at the ETF (Section 4.4.1.1) are identified with a label, which reads "PROCESS

35 WATER/WASTE". The labels are legible at a distance of at least fifty feet or as appropriate for legibility

36 within the ETF. Additionally, these tanks bear a legend that identifies the waste in a manner, which

37 adequately warns employees, emergency personnel, and the public of the major risk(s) associated with the

38 waste being stored or treated in the tank system(s).

39 Caution plates are used to show possible hazards and warn that precautions are necessary. Caution signs

40 have a yellow background and black panel with yellow letters and bear the word "CAUTION". Danger
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1 signs show immediate danger and signify that special precautions are necessary. These signs are red,
2 black, and white and bear the word "DANGER".

3 Tanks and vessels containing corrosive chemicals are posted with black and white signs bearing the word
4 "CORROSIVE". "DANGER - UNAUTHORIZED PERSONNEL KEEP OUT" signs are posted on all
5 exterior doors of the ETF, and on each interior door leading into the process area. Tank ancillary piping
6 is also labeled "PROCESS WATER" or "PROCESS LIQUID" to alert personnel which pipes in the
7 process area contains dangerous and/or mixed waste.

8 All tank systems holding dangerous waste are marked with labels or signs to identify the waste contained
9 in the tanks. The labels or signs are legible at a distance of at least 50-feet and bear a legend that
10 identifies the waste in a manner that adequately wams employees, emergency response personnel, and the
11 public, of the major risk(s) associated with the waste being stored or treated in the tank system(s).

12 4.4.7 Air Emissions

13 Tank systems that contain extremely hazardous waste that is acutely toxic by inhalation must be designed
14 to prevent the escape of such vapors. To date, no extremely hazardous waste has been managed in ETF
15 tanks and is not anticipated. However, the ETF tanks have forced ventilation that draws air from the tank
16 vapor spaces to prevent exposure of operating personnel to any toxic vapors that might be present. The
17 vapor passes through a charcoal filter and two sets of high-efficiency particulate air filters before
18 discharge to the environment.

19 4.4.8 Management of Ignitable or Reactive Wastes in Tanks Systems

20 Although the ETF is permitted to accept waste that is designated ignitable or reactive, such waste would
21 be treated or blended immediately after placement in the tank system so that the resulting waste mixture is
22 no longer ignitable or reactive. Aqueous waste received does not meet the definition of a combustible or
23 flammable liquid given in National Fire Protection Association (NFPA) code number 30 (NFPA 1996).
24 The buffer zone requirements in NFPA-30, which require tanks containing combustible or flammable
25 solutions be a safe distance from each other and from public way, are not applicable.

26 4.4.9 Management of Incompatible Wastes in Tanks Systems

27 The ETF manages dilute solutions that can be mixed without compatibility issues. The ETF is equipped
28 with several systems that can adjust the pH of the waste for treatment activities. Sulfuric acid and sodium
29 hydroxide are added to the process through the MCS for pH adjustment to ensure there will be no large
30 pH fluctuations and adverse reactions in the tank systems.

31 4.5 SURFACE IMPOUNDMENTS

32 This section provides specific information on surface impoundment operations at the LERF, including
33 descriptions of the liners and secondary containment structures, as required by WAC 173-303-650 and
34 WAC 173-303-806(4)(d).

35 The LERF consists of three lined surface impoundments (basins) with a design operating capacity of
36 29.5 millions liters each. The maximum capacity of each basin is 34 million liters. The dimensions of
37 each basin at the anchor wall are approximately 103 meters by 85 meters. The typical top dimensions of
38 the wetted area are approximately 89 meters by 71 meters, while the bottom dimensions are
39 approximately 57 by 38 meters. Total depth from the top of the dike to the bottom of the basin is
40 approximately 7 meters. The typical finished basin bottoms lie at about 4 meters below the initial grade

Attachment 34.4.26



Class 1 Modification
3/2003

WA7890008967, Attachment 34
LERF and 200 Area ETF

1 and 175 meters above sea level. The dikes separating the basins have a typical height of 3 meters and

2 typical top width of 11.6 meters around the perimeter of the impoundments.

3 4.5.1 List of Dangerous Waste

4 A list of dangerous and/or mixed aqueous waste that can be stored in LERF is presented in

5 Attachment 34, Chapter 1.0. The waste analysis plan for the LERF and ETF Attachment 34, Chapter 3.0

6 also provides a discussion of the types of waste that are managed in the LERF.

7 4.5.2 Construction, Operation, and Maintenance of Liner System

8 General information concerning the liner system is presented in the following sections. Information

9 regarding loads on the liner, liner coverage, UV light exposure prevention, and location relative to the

10 water table are discussed.

11 4.5.2.1 Liner Construction Materials

12 The LERF employs a double-composite liner system with a leachate detection, collection, and removal

13 system between the primary and secondary liners. Each basin is constructed with an upper or primary
14 liner consisting of a high-density polyethylene geomembrane laid over a bentonite carpet liner. The lower

15 or secondary liner in each basin is a composite of a geomembrane laid over a layer of soil/bentonite

16 admixture with a hydraulic conductivity less than 10"' centimeters per second. The synthetic liners extend

17 up the dike wall to a concrete anchor wall that surrounds the basin at the top of the dike. A batten system

18 bolts the layers in place to the anchor wall (Figure 4.15).

19 Figure 4.16 is a schematic cross-section of the liner system. The liner components, listed from the top to

20 the bottom of the liner system, are the following:

21 • Primary 1.5-millimeter high-density polyethylene geomembrane

22 • Bentonite carpet liner

23 • Geotextile
24 • Drainage gravel (bottom) and geonet (sides)

25 • Geotextile
26 • Secondary 1.5-millimeter high-density polyethylene geomembrane

27 • Soil/bentonite admixture (91 centimeters on the bottom, 107 centimeters on the sides)

28 • Geotextile.

29 The primary geomembrane, made of 1.5-millimeter high-density polyethylene, forms the basin surface

30 that holds the aqueous waste. The secondary geomembrane, also 1.5-millimeter high-density

31 polyethylene, forms a barrier surface for leachate that might penetrate the primary liner. The high-density

32 polyethylene chemically is resistant to constituents in the aqueous waste and has a relatively high strength

33 compared to other lining materials. The high-density polyethylene resin specified for the LERF contains

34 carbon black, antioxidants, and heat stabilizers to enhance its resistance to the degrading effects of UV

35 light. The approach to ensuring the compatibility of aqueous waste streams with the LERF liner materials

36 and piping is discussed in the waste analysis plan Attachment 34, Chapter 3.0.

37 Three geotextile layers are used in the LERF liner system. The layers are thin, nonwoven polypropylene

38 fabric that chemically are resistant, highly permeable, and resistant to microbiological growth. The first

39 two layers prevent fine soil particles from infiltrating and clogging the drainage layer. The second

40 geotextile also provides limited protection for the secondary geomembrane from the drainage rock. The

41 third geotextile layer prevents the mixing of the soil/bentonite admixture with the much more porous and

42 granular foundation material.
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A 30.5-centimeters-thick gravel drainage layer on the bottom of the basins between the primary and
secondary liners provides a flow path for liquid to the leachate detection, collection, and removal system.
A geonet (or drainage net) is located immediately above the secondary geomembrane on the basin
sidewalls. The geonet functions as a preferential flow path for liquid between the liners, carrying liquid
down to the gravel drainage layer and subsequently to the leachate sump. The geonet is a mesh made of
high-density polyethylene, with approximately 13-millimeter openings.

7 The soil/bentonite layer is 97 centimeters thick on the bottom of the basins and 107 centimeters thick on

8 the basin sidewalls; its permeability is less than 10-7 centimeters per second. This composite liner
9 design, consisting of a geomembrane laid over essentially impermeable soillbentonite, is considered best
10 available technology for solid waste landfills and surface impoundments. The combination of synthetic
11 and clay liners is reported in the literature to provide the maximum protection from waste migration
12 (Forseth and Kinet 1983).

13 A number of laboratory tests were conducted to measure the engineering properties of the soil/bentonite
14 admixture, in addition to extensive field tests performed on three test fills constructed near the LERF site.
15 For establishing an optimum ratio of bentonite to soil for the soil/bentonite admixture, mixtures of various
16 ratios were tested to determine permeability and shear strength. A mixture of 12 percent bentonite was
17 selected for the soil/bentonite liner and tests described in the following paragraphs demonstrated that the

18 admixture meets the desired permeability of less than 10'7 centimeters per second. Detailed discussion of
19 test procedures and results is provided in Report of Geotechnical lnvestigation, 242-A Evaporation and
20 PUREX Interim Storage Basins (Chen-Northem 1990).

21 Direct shear tests were performed according to ASTM D3080 test procedures (ASTM 1990) on
22 soil/bentonite samples of various ratios. Based on these results, the conservative minimum Mohr-
23 Coulomb shear strength value of 30 degrees was estimated for a soil/bentonite admixture containing
24 12 percent bentonite.

25 The high degree of compaction of the soil/bentonite layer [92 percent per ASTM D1557 (ASTM 1991)]
26 was expected to maximize the bonding forces between the clay particles, thereby minimizing moisture
27 transport through the liner. With respect to particle movement ('piping'), estimated fluid velocities in this
28 low-permeability material are too low to move the soil particles. Therefore, piping is not considered a
29 problem.

30 For the soil/bentonite layer, three test fills were constructed to demonstrate that materials, methods, and
31 procedures used would produce a soil/bentonite liner that meets the EPA permeability requirement of less

32 than 10-7 centimeters per second. All test fills met the EPA requirements. A thorough discussion of
33 construction procedures, testing, and results is provided in Report ofPermeability Testing, Soil-bentonite
34 Test Fill (Chen-Northern 1991a).

35 The aqueous waste stored in the LERF is typically a dilute mixture of organic and inorganic constituents.
36 Though isolated instances of soil liner incompatibility have been documented in the literature (Forseth
37 and Kmet 1983), these instances have occurred with concentrated solutions that were incompatible with
38 the geomembrane liners in which the solutions were contained. Considering the dilute nature of the
39 aqueous waste that is and will be stored in LERF and the moderate pH, and test results demonstrating the
40 compatibility of the high-density polyethylene liners with the aqueous waste [9090 Test Results
41 (WHC 1991)], gross failure of the soil/bentonite layer is not probable.

42 Each basin also is equipped with a floating very low-density polyethylene cover. The cover is anchored
43 and tensioned at the concrete wall at the top of the dikes, using a patented mechanical tensioning system.
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1 Figure 4.15 depicts the tension mechanism and the anchor wall at the perimeter of each basin. Additional

2 information on the cover system is provided in Section 4.5.2.5.

3 4.5.2.1.1 Material Specifications.

4 Material specifications for the liner system and leachate collection system, including liners, drainage

5 gravel, and drainage net are discussed in the following sections. Material specifications are documented

6 in the Final Speciftcations 242-A Evaporator and PUREX Interim Retention Basins (KEH 1990a) and

7 Construction Specifications for 242-A Evaporator and PUREX Interim Retention Basins (KEH 1990b).

8 Geomembrane Liners. The high-density polyethylene resin for geomembranes for the LERF meets the

9 material specifications listed in Table 4.8. Key physical properties include thickness ( 1.5 millimeters

10 [60 mill) and impermeability (hydrostatic resistance of over 360,000 kilogram per square meter).

11 Physical properties meet National Sanitation Foundation Standard 54 (NSF 1985). Testing to determine

12 if the liner material is compatible with typical dilute waste solutions was performed and documented in

13 9090 Test Results (WHC 1991).

14 Soil/Bentonite Liner. The soil/bentonite admixture consists of 11.5 to 14.5 percent bentonite mixed into

15 well-graded silty sand with a maximum particle size of 4.75 millimeters (No. 4 sieve). Test fills were

16 performed to confirm the soil/bentonite admixture applied at LERF has hydraulic conductivity less than

17 10-7 centimeters per second, as required by WAC 173-303-650(2)(j) for new surface impoundments.

18 Bentonite Carpet Liner. The bentonite carpet liner consists of bentonite (90 percent sodium

19 montmorillonite clay) in a primary backing of woven polypropylene with nylon filler fiber, and a cover

20 fabric of open weave spunlace polyester. The montmorillonite is anticipated to retard migration of

21 solution through the liner, exhibiting a favorable cation exchange for adsorption of some constituents

22 (such as ammonium). Based on composition of the bentonite carpet and of the type of aqueous waste

23 stored at LERF, no chemical attack, dissolution, or degradation of the bentonite carpet liner is anticipated.

24 Geotextile. The nonwoven geotextile layers consist of long-chain polypropylene polymers containing

25 stabilizers and inhibitors to make the filaments resistant to deterioration from LN light and heat exposure.

26 The geotextile layers consist of continuous geotextile sheets held together by needle punching. Edges of

27 the fabric are sealed or otherwise finished to prevent outer material from pulling away from the fabric or

28 raveling.

29 Drainage Gravel. The drainage layer consists of thoroughly washed and screened, naturally occurring

30 rock meeting the size specifications for Grading Number 5 in Washington State Department of

31 Transportation construction specifications (WSDOT 1988). The specifications for the drainage layer are

32 given in Table 4.9. Hydraulic conductivity tests (Chen-Northem 1992a, 1992b, 1992c) showed the

33 drainage rock used at LERF met the sieve requirements and had a hydraulic conductivity of at least

34 1 centimeter per second, which exceeded the minimum of at least 0.1 centimeters per second required by

35 WAC 173-303-650(2)(j) for new surface impoundments.

36 Geonet. The geonet is fabricated from two sets of parallel high-density polyethylene strands, spaced

37 1.3 centimeters center-to-center maximum to form a mesh with minimum two strands per 2.54 centimeter

38 in each direction. The geonet is located between the liners on the sloping sidewalls to provide a

39 preferential flow path for leachate to the drainage gravel and subsequently to the leachate sump.

40 Leachate Collection Sump. Materials used to line the 3.0-meter by 1.8-meter by 0.30-meter-deep

41 leachate sump, at the bottom of each basin in the northwest conter, include [from top to bottom

42 (Figure 4.17)1:
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25 millimeter high-density polyethylene flat stock (supporting the leachate riser pipe)
2 • Geotextile
3 • 1.5-millimeter high-density polyethylene rub sheet
4 • Secondary composite liner:
5 - 1.5-millimeter high-density polyethylene geomembrane
6 - 91 centimeters of soil/bentonite admixture
7 - Geotextile.

8 Specifications for these materials are identical to those discussed previously.

9 Leachate System Risers. Risers for the leachate system consist of 10-inch and 4-inch pipes from the
10 leachate collection sump to the catch basin northwest of each basin (Figure 4.17). The risers lay below
11 the primary liner in a gravel-filled trench that also extends from the sump to the concrete catch basin
12 (Figure 4.18).

13 The risers are high-density polyethylene pipes fabricated to meet the requirements in ASTM D1248
14 (ASTM 1989). The 10-inch riser is perforated every 20.3 centimeters with 1.3-centimeter holes around
15 the diameter. Level sensors and leachate pump are inserted in the 10-inch riser to monitor and remove
16 leachate from the sump. To prevent clogging of the pump and piping with fine particulate, the end of the
17 riser is encased in a gravel-filled box constructed of high-density polyethylene geonet and wrapped in
18 geotextile. The 4-inch riser is perforated every 10.2 centimeters with 0.64-centimeter holes around the
19 diameter. A level detector is inserted in the 4-inch riser.

20 Leachate Pump. A deep-well submersible pump, designed to deliver approximately 110 liters per
21 minute, is installed in the 10-inch leachate riser in each basin: Wetted parts of the leachate pump are
22 made of 316L stainless steel, providing both corrosion resistance and durability.

23 4.5.2.1.2 Loads on Liner System.

24 The LERF liner system is subjected to the following types of stresses.

25 Stresses from Installation or Construction Operations. Contractors were required to submit
26 construction quality control plans that included procedures, techniques, tools, and equipment used for the
27 construction and care of liner and leachate system. Methods for installation of all components were
28 screened to ensure that the stresses on the liner system were kept to a minimum.

29 Calculations were performed to estimate the risk of damage to the secondary high-density polyethylene
30 liner during construction (Calculations for LERF Part B Permit Application [HNF 1997]). The greatest
31 risk expected was from spreading the gravel layer over the geotextile layer and secondary geomembrane.
32 The results of the calculations show that the strength of the geotextile was sufficiently high to withstand
33 the stress of a small gravel spreader driving on a minimum of 15 centimeters of gravel over the geotextile
34 and geomembrane. The likelihood of damage to the geomembrane lying under the geotextile was
35 considered low.

36 To avoid driving heavy machinery directly on the secondary liner, a 28-meter conveyer was used to
37 deliver the drainage gravel into the basins. The gravel was spread and consolidated by hand tools and a
38 bulldozer. The bulldozer traveled on a minimum thickness of 30.5 centimeters of gravel. Where the
39 conveyer assembly was placed on top of the liner, cribbing was placed to distribute the conveyer weight.
40 No heavy equipment was allowed for use directly in contact with the geomembranes.
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1 Additional calculations were performed to estimate the ability of the leachate riser pipe to withstand the

2 static and dynamic loading imposed by lightweight construction equipment riding on the gravel layer

3 (HNF 1997). Those calculations demonstrated that the pipe could buckle under the dynamic loading of

4 small construction equipment; therefore, the pipe was avoided by equipment during spreading of the

5 drainage gravel.

6 Installation of synthetic lining materials proceeded only when winds were less than 24 kilometers per

7 hour, and not during precipitation. The minimum ambient air temperature for unfolding or unrolling the

8 high-density polyethylene sheets was -10 C, and a minimum temperature of 0 C was required for seaming

9 the high-density polyethylene sheets. Between shifts, geomembranes and geotextile were anchored with

10 sandbags to prevent lifting by wind. Calculations were performed to determine the appropriate spacing of

11 sandbags on the geomembrane to resist lifting caused by 130 kilometer per hour winds (BNF 1997). All

12 of the synthetic components contain UV light inhibitors and no impairment of performance is anticipated

13 from the short-term UV light exposure during construction. Section 4.5.2.5 provides further detail on

14 exposure prevention.

15 During laying of the soil/bentonite layer and the overlying geomembrane, moisture content of the

16 admixture was monitored and adjusted to ensure optimum compaction and to avoid development of

17 cracks.

18 4.5.2.1.3 Static and Dynamic Loads and Stresses from the Maximum Quantity of Waste

19 When a LERF basin is full, liquid depth is approximately 6.4 meters. Static load on the primary liner is

20 roughly 6,400 kilograms per square meter. Load on the secondary liner is slightly higher because of the

21 weight of the gravel drainage layer. Assuming a density of 805 kilograms per square meter for the

22 drainage gravel [conservative estimate based on specific gravity of 2.65 (Ambrose 1988)], the secondary

23 high-density polyethylene carries approximately 7,200 kilograms per square meter when a basin is full.

24 Side slope liner stresses were calculated for each of the layers in the basin sidewalls and for the pipe

25 trench on the northwest comer of each basin (HNF 1997). Results of these calculations indicate factors of

26 safety against shear were 1.5 or greater for the primary geomembrane, geotextile, geonet, and secondary

27 geomembrane.

28 Because the LERF is not located in an area of seismic concern, as identified in Appendix VI of

29 40 CFR 264 and WAC 173-303-282(6)(a)(1), discussion and calculation of potential seismic events are

30 not required.

31 4.5.2.1.4 Stresses Resulting from Settlement, Subsidence, or Uplift

32 Uplift stresses from natural sources are expected to have negligible impact on the liner. Groundwater lies

33 approximately 62 meters below the LERF, average annual precipitation is only 16 centimeters, and the

34 average unsaturated permeability of the soils near the basin bottoms is high, ranging from about

35 5.5 x 104 centimeters per second to about 1 centimeter per second (Chen-Northern 1991b). Therefore, no

36 hydrostatic uplift forces are expected to develop in the soil underneath the basins. In addition, the soil

37 under the basins consists primarily of gravel and sand, and contains few or no organic constituents.

38 Therefore, uplift caused by gas production from organic degradation is not anticipated.

39 Based on the design of the soil-bentonite liner, no structural uplift stresses are present within the lining

40 system (Chen-Northern 1991b).
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I Regional subsidence is not anticipated because neither petroleum nor extractable economic minerals are
2 present in the strata underlying the LERF basins, nor is karst (erosive limestone) topography present.

3 Dike soils and soil/bentonite layers were compacted thoroughly and proof-rolled during construction.
4 Calculation of settlement potential showed that combined settlement for the foundation and soil/bentonite
5 layer is expected to be about 2.7 centimeters. Settlement impact on the finer and basin stability is
6 expected to be minimal (Chen-Northem 1991b).

7 4.5.2.1.5 Internal and External Pressure Gradients

8 Pressure gradients across the liner system from groundwater are anticipated to be negligible. The LERF
9 is about 62 meters above the seasonal high water table, which prevents buildup of water pressure below
10 the liner. The native gravel foundation materials of the LERF are relatively permeable and free draining.
11 The 2 percent slope of the secondary liner prevents the pooling of liquids on top of the secondary liner.
12 Finally, the fill rate of the basins is slow enough (average 1901iters per minute) that the load of the liquid
13 waste on the primary liner is gradually and evenly distributed.

14 To prevent the buildup of gas between the liners, each basin is equipped with 21 vents in the primary
15 geomembrane that allow the reduction of any excess gas pressure. Gas passing through these vents exit
16 through a single pipe that penetrates the anchor wall into a carbon adsorption filter. This filter extracts
17 nearly all of the organic compounds, ensuring that emissions to the air from the basins are not toxic.

18 4.5.2.2 Liner System Location Relative to High-Water Table

19 The lowest point of each LERF basin is the northwest corner of the sump, where the typical subgrade
20 elevation is 175 meters above mean sea level. Based on data collected from the groundwater monitoring
21 wells at the LERF site, the seasonal high-water table is located approximately 62 meters or more below
22 the lowest point of the basins. This substantial thickness of unsaturated strata beneath the LERF provides
23 ample protection to the liner from hydrostatic pressure because of groundwater intrusion into the
24 soil/bentonite layer. Further discussion of the unsaturated zone and site hydrogeology is provided in
25 Attachment 34, Chapter 5.0.

26 4.5.2.3 Liner System Foundation

27 Foundation materials are primarily gravels and cobbles with some sand and silt. The native soils onsite
28 are derived from unconsolidated Holocene sediments. These sediments are fluvial and glaciofluvial sands
29 and gravels deposited during the most recent glacial and postglacial event. Grain-size distributions and
30 shape analyses of the sediments indicate that deposition occurred in a high-energy environment (Chen-
31 Northern 1990).

32 Analysis of five soil borings from the LERF site was conducted to characterize the natural foundation
33 materials and to determine the suitability of onsite soils for construction of the impoundment dikes and
34 determine optimal design factors. Well-graded gravel containing varying amounts of silt, sand, and
35 cobbles comprises the layer in which the basins were excavated. This gravel layer extends to depths of
36 10 to 11 meters below land surface (Chen-Northem 1990). The basins are constructed directly on the
37 subgrade. Excavated soils were screened to remove oversize cobbles (greater than 15 centimeters in the
38 largest dimension) and used to construct the dikes.

39 Settlement potential of the foundation material and soil/bentonite layer was found to be low. The
40 foundation is comprised of undisturbed native soils. The bottom of the basin excavation lies within the
41 well-graded gravel layer, and is dense to very dense. Below the gravel is a layer of dense to very dense
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1 poorly graded and well-graded sand. Settlement was calculated for the gravel foundation soils and for the

2 soil/bentonite layer, under the condition of hydrostatic loading from 6.4 meters of fluid depth. The

3 combined settlement for the soils and the soil/bentonite layer is estimated to be about 2.7 centimeters.

4 This amount of settlement is expected to have minimal impact on overall liner or basin stability (Chen-

5 Northem 1991b). Settlement calculations are provided in Calculations for Liquid Effluent Retention

6 Facility Part B Permit Application (HNF 1997).

7 The load bearing capacity of the foundation material, based on the soil analysis discussed previously, is

8 estimated at about 48,800 kilograms per square meter [maximum advisable presumptive bearing capacity

9 (Hough 1969)]. Anticipated static and dynamic loading from a full basin is estimated to be less than

10 9,000 kilograms per square meter (Section 4.5.2.1.3), which provides an ample factor of safety.

11 When the basins are empty, excess hydrostatic pressure in the foundation materials under the liner system

12 theoretically could result in uplift and damage. However, because the native soil forming the foundations

13 is unsaturated and relatively permeable, and because the water table is located at a considerable depth

14 beneath the basins, any infiltration of surface water at the edge of the basin is expected to travel

15 predominantly downward and away from the basins, rather than collecting under the excavation itself.

16 No gas is expected in the foundation because gas-generating organic materials are not present.

17 Subsidence of undisturbed foundation materials is generally the result of fluid extraction (water or

18 petroleum), mining, or karst topography. Neither petroleum, mineral resources, nor karst are believed to

19 be present in the sediments overlying the Columbia River basalts. Potential groundwater resources do

20 exist below the LERF. Even if these sediments were to consolidate from fluid withdrawal, their depth

21 most likely would produce a broad, gently sloping area of subsidence that would not cause significant

22 strains in the LERF liner system. Consequently, the potential for subsidence related failures are expected

23 to be negligible.

24 Borings at the LERF site, and extensive additional borings in the 200 East Area, have not identified any

25 significant quantities of soluble materials in the foundation soil or underlying sediments (Last et al. 1989).

26 Consequently, the potential for sinkholes is considered negligible.

27 4.5.2.4 Liner System Exposure Prevention

28 Both primary and secondary geomembranes and the floating cover are stabilized with carbon black to

29 prevent degradation from UV light. Furthermore, none of the liner layers experience long-term exposure

30 to the elements. During construction, thin polyethylene sheeting was used to maintain optimum moisture

31 content and provide protection from the wind for the soil/bentonite layer until the secondary

32 geomembrane was laid in place. The secondary geomembrane was covered by the geonet and geotextile

33 as soon as quality control testing was complete. Once the geotextile layer was completed, drainage

34 material immediately was placed over the geotextile. The final (upper) geotextile layer was placed over

35 the drainage gravel and immediately covered by the bentonite carpet liner. This was covered

36 immediately, in turn, by the primary high-density polyethylene liner.

37 Both high-density polyethylene liners, geotextile layers, and geonet are anchored permanently to a

38 concrete wall at the top of the basin berm. During construction, liners were held in place with many

39 sandbags on both the basin bottoms and side slopes to prevent wind from lifting and damaging the

40 materials. Calculations were performed to determine the amount of fluid needed in a basin to prevent

41 wind lift damage to the primary geomembrane. Approximately 15 to 20 centimeters of solution are kept

42 in each basin to minimize the potential for uplifting the primary liner (HNF 1997).

43 The entire lining system is covered by a very low-density polyethylene floating cover that is bolted to the

44 concrete anchor wall. The floating cover prevents evaporation and intrusion from dust, precipitation,
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1 vegetation, animals, and birds. A patented tensioning system is employed to prevent wind from lifting the
2 cover and to automatically accommodate changes in liquid level in the basins. The cover tension
3 mechanism consists of a cable running from the flexible geosynthetic cover over a pulley on the tension
4 tower (located on the concrete anchor wall) to a deadman anchor. These anchors (blocks) simply hang
5 from the cables on the exterior side of the tension towers. The anchor wall also provides for solid
6 attachment of the liner layers and the cover, using a 6.4-millimeter batten and neoprene gasket to bolt the
7 layers to the concrete wall, effectively sealing the basin from the intrusion of light, precipitation, and
8 airborne dust (Figure 4.15).

9 The floating cover, made of very low-density polyethylene with UV light inhibitors, is anticipated to
10 experience no unacceptable degradation during the service life of the LERF. The very low-density
11 polyethylene material contains carbon black for UV light protection, anti-oxidants to prevent heat
12 degradation, and seaming enhancers to improve its ability to be welded. A typical manufacturer's limited
13 warranty for weathering of very lowilensity polyethylene products is 20 years (Poly America, undated).
14 This provides a margin of safety for the anticipated medium-term use of the LERF for aqueous waste
15 storage.

16 The upper 3.4 to 4.6 meters of the sidewall liner also could experience stresses in response to temperature
17 changes. Accommodation of thermal influences for the LERF geosynthetic layers is affected by inclusion
18 of sufficient slack as the liners were installed. Calculations demonstrate that approximately
19 67 centimeters of slack is required in the long basin bottom dimension, 46 centimeters across the basin,
20 and 34 centimeters from the bottom of the basin to the top of the basin wall (HNF 1997).

21 Thermal stresses also are experienced by the floating cover. As with the geomembranes, sufficient slack
22 was included in the design to accommodate thermal contraction and expansion.

23 4.5.2.4.1 Liner Repairs During Operations

24 Should repair of a basin liner be required while the basin is in operation, the basin contents will be
25 transfeaed to the ETF or another available basin. After the liner around the leaking section is cleaned,
26 repairs to the geomembrane will be made by the application of a piece of high-density polyethylene
27 sheeting, sufficient in size to extend approximately 8 to 15 centimeters beyond the damaged area, or as
28 recommended by the vendor. A round or oval patch will be installed using the same type of equipment
29 and criteria used for the initial field installations.

30 4.5.2.4.2 Control of Air Emissions

31 The floating covers limit evaporation of aqueous waste and releases of volatile organic compounds into
32 the atmosphere. To accommodate volumetric changes in the air between the fluid in the basin and the
33 cover, and to avoid problems related to 'sealing' the basins too tightly, each basin is equipped with a
34 carbon filter breather vent system. Any air escaping from the basins must pass through this vent,
35 consisting of a pipe that penetrates the anchor wall and extends into a carbon adsorption filter unit.

36 4.5.2.5 Liner Coverage

37 The liner system covers all of the ground surface that underlies the retention basins. The primary liner
38 extends up the side slopes to a concrete anchor wall at the top of the dike encircling the entire basin
39 (Figure 4.15).
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2 Overtopping prevention is accomplished through administrative controls and liquid-level instrumentation

3 installed in each basin. The instrumentation includes local liquid-level indication as well as remote

4 indication at the ETF. Before an aqueous waste is transferred into a basin, administrative controls are

5 implemented to ensure overtopping will not occur during the transfer. The volume of feed to be

6 transferred is compared to the available volume in the receiving basin. The transfer is not initiated unless

7 there is sufficient volume available in the receiving basin or a cut-off level is established. The transfer

8 into the basin would be stopped when this cut-off level is reached.

9 In the event of a 100-year, 24-hour storm event, precipitation would accumulate on the basin covers.

10 Through the self-tensioning design of the basin covers and maintenance of adequate freeboard, all

11 accumulated precipitation would be contained on the covers and none would flow over the dikes or

12 anchor walls. The 100-year, 24-hour storm is expected to deliver 5.3 centimeters of rain or approximately

13 61 centimeters of snow. Cover specifications include the requirement that the covers be able to withstand

14 the load from this amount of precipitation. Because the cover floats on the surface of the fluid in the

15 basin, the fluid itself provides the primary support for the weight of the accumulated precipitation.

16 Through the cover self-tensioning mechanism, there is ample 'give' to accommodate the overlying load

17 without overstressing the anchor and attachment points.

18 Rainwater and snow evaporate readily from the cover, particularly in the and Hanford Facility climate,

19 where evaporation rates exceed precipitation rates for most months of the year. The black color of the

20 cover further enhances evaporation. Thus, the floating cover prevents the intrusion of precipitation into

21 the basin and provides for evaporation of accumulated rain or snow.

22 4.5.3.1 Freeboard

23 Under current operating conditions, 0.61 meter of freeboard is maintained at each LERF basin, which

24 corresponds to an operating level of 6.8 meters, or 29.5 million liters.

25 4.5.3.2 Immediate Flow Shutoff

26 The mechanism for transferring aqueous waste is through pump transfers either with on/off switches or

27 through gravity transfers with isolation valves. These methods provide positive ability to shut off

28 transfers immediately in the event of overtopping. Overtopping a basin during a transfer is very unlikely

29 because the low flow rate into the basin provides long response times. At a flow rate of 284 liters per

30 minute, approximately 11 days would be required to fill a LERF basin from the 6.8-meter operating level

31 (i.e., 0.61 meter of freeboard) to maximum capacity of 34 million liters (i.e., the 7.4-meter level).

32 4.5.3.3 Outflow Destination

33 Aqueous waste in the LERF is transferred routinely to ETF for treatment. However, should it be

34 necessary to immediately empty a basin, the aqueous waste either would be transferred to the ETF for

35 treatment or transferred to another basin (or basins), whichever is faster. If the waste is transferred to

36 another LERF basin, the single pump for normal operation can be removed, and four submersible pumps

37 can be installed using an emergency pump manifold. This portable piping and pumping system is capable

38 of pumping 2,700 liters per minute. Not including set-up time, it would take approximately 7.6 days to

39 pump the contents of a full basin at this pumping rate.

Attachment 34.4.35



Class 1 Modification
3/2003

1 4.5.4 Structural Integrity of Dikes

WA7890008967, Attachment 34
LERF and 200 Area ETF

2 The structural integrity of the dikes was certified attesting to the structural integrity of the dikes, signed
3 by a qualified, registered professional engineer.

4 4.5.4.1 Dike Design, Construction, and Maintenance

5 The dikes of the LERF are constructed of onsite native soils, generally consisting of cobbles and gravels.
6 Well-graded mixtures were specified, with cobbles up to 15 centimeters in the largest dimension, but not
7 constituting more than 20 percent of the volume of the fill. The dikes are designed with a 3:1 (3 units
8 horizontal to 1 unit vertical) slope on the basin side, and 2.25:1 on the exterior side. The dikes are
9 approximately 8.2 meters high from the bottom of the basin, and 3 meters above grade.

10 Calculations were performed to verify the structural integrity of the dikes (HNF 1997). The calculations
11 demonstrate that the structural strength of the dikes is such that, without dependence on any lining
12 system; the sides of the basins can withstand the pressure exerted by the maximum allowable quantity of
13 fluid in the impoundment. The dikes have a factor of safety greater than 2.5 against failure by sliding.

14 4.5.4.2 Dike Stability and Protection

15 In the following paragraphs, various aspects of stability for the LERF dikes and the concrete anchor wall
16 are presented, including slope failure, hydrostatic pressure, and protection from the environment.

17 Failure in Dike/Impoundment Cut Slopes. A slope stability analysis was performed to determine the
18 factor of safety against slope failure. The computer program PCSTABL5' from Purdue University, using.
19 the modified Janbu Method, was employed to evaluate slope stability under both static and seismic
20 loading cases. One hundred surfaces per run were generated and analyzed. The assumptions used were
21 as follows (Chen-Northern 1991b):

22 • Weight of gravel: 2,160 kilograms per cubic meter
23 • Maximum dry density of gravel: 2,315 kilograms per cubic meter
24 • Mohr-Coulomb shear strength angle for gravel: minimum 33 degrees
25 • Weight of soil/bentonite: 1,600 kilograms per cubic meter
26 • Mohr-Coulomb shear strength angle for soil/bentonite: minimum 30 degrees
27 • Slope: 3 horizontal: 1 vertical
28 • No fluid in impoundment (worst case for stability)
29 • Soils at in-place moisture (not saturated conditions).

30 Results of the static stability analysis showed that the dike slopes were stable with a minimum factor of
31 safety of 1.77 (Chen-Northem 1991b).

32 The standard horizontal acceleration required in the Hanford Plant Standards, "Standard Architectural-
33 Civil Design Criteria, Design Loads for Facilities" (DOE-RL 1988), for structures on the Hanford Site is
34 0.12 g. Adequate factors of safety for cut slopes in units ofthis type generally are considered 1.5 for
35 static conditions and 1.1 for dynamic stability (Golder 1989). Results of the stability analysis showed that
36 the LERF basin slopes were stable under horizontal accelerations of 0.10 and 0.15 g, with minimum
37 factors of safety of 1.32 and 1.17, respectively (Chen-Northem 1991b). Printouts from the PCSTABLS
38 program are provided in Calculations for Liquid Effluent Retention Facility Part B Permit Application
39 (HNF 1997).

40 Hydrostatic Pressure. Failure of the dikes due to buildup of hydrostatic pressure, caused by failure of
41 the leachate system or liners, is very unlikely. The liner system is constructed with two essentially
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° 1 impermeable layers consisting of a synthetic layer overlying a soil layer with low-hydraulic conductivity.

2 It would require a catastrophic failure of both liners to cause hydrostatic pressures that could endanger

3 dike integrity. Routine inspections of the leachate detection system, indicating quantities of leachate

4 removed from the basins, provide an early warning of leakage or operational problems that could lead to

5 excessive hydrostatic pressure. A significant precipitation event (e.g., a 100-year, 24-hour storm) will not

6 create a hydrostatic problem because the interior sidewalls of the basins are covered completely by the

7 liners. The covers can accommodate this volume of precipitation without overtopping the dike

8 (Section 4.5.3), and the coarse nature of the dike and foundation materials on the exterior walls provides

9 for rapid drainage of precipitation away from the basins.

10 Protection from Root Systems. Risk to structural integrity of the dikes because of penetrating root

11 systems is minimal. Excavation and construction removed all vegetation on and around the

12 impoundments, and native plants (such as sagebrush) grow very slowly. The large grain size of the

13 cobbles and gravel used as dike construction material do not provide an advantageous germination

14 medium for native plants. Should plants with extending roots become apparent on the dike walls, the

15 plants will be controlled with appropriate herbicide application.

16 Protection from Burrowing Mammals. The cobble size materials that make up the dike construction

17 material and the exposed nature of the dike sidewalls do not offer an advantageous habitat for burrowing

18 mammals. Lack of vegetation on the LERF site discourages foraging. The risk to structural integrity of

19 the dikes from burrowing mammals is therefore minimal. Periodic visual inspections of the dikes provide

20 observations of any animals present. Should burrowing mammals be noted onsite, appropriate pest

21 control methods such as trapping or application of rodenticides will be employed.

22 Protective Cover. Approximately 7.6 centimeters of crushed gravel serve as the cover of the exterior

23 dike walls. This coarse material is inherently resistant to the effect of wind because of its large grain size.

24 Total annual precipitation is low (16 centimeters) and a significant storm event (e.g., a 100-year, 24-hour

25 storm) could result in about 5.3 centimeters of precipitation in a 24-hour period. The absorbent capacity

26 of the soil exceeds this precipitation rate; therefore, the impact of wind and precipitation run-on to the

27 exterior dike walls will be minimal.

28 4.5.5 Piping Systems

29 Aqueous waste from the 242-A Evaporator is transferred to the LERF using a pump located in the

30 242-A Evaporator and approximately 1,500 meters of pipe, consisting of a 3-inch carrier pipe within a

31 6-inch outer containment pipeline. Flow through the pump is controlled through a valve at flow rates

32 from 150 to 3001iters per minute.

33 The pipeline exits the 242-A Evaporator below grade and remains below grade at a minimum 1.2-meter

34 depth for freeze protection, until the pipeline emerges at the LERF catch basin, at the comer of each

35 basin. All piping at the catch basin that is less than 1.2 meters below grade is wrapped with electric heat

36 tracing tape and insulated for protection from freezing.

37 The transfer line from the 242-A Evaporator is centrifugally cast, fiberglass-reinforced epoxy thermoset

38 resin pressure pipe fabricated to meet the requirements of ASME D2997 (ASME 1984). The 3-inch

39 carrier piping is centered and supported within 6-inch containment piping. Pipe supports are fabricated of

40 the same material as the pipe, and meet the strength requirements of ANSI 1331.3 (ANSI 1987) for dead

41 weight, thermal, and seismic loads.

42 A catch basin is provided at the northwest comer of each basin where piping extends from the basin to

43 allow for basin-to-basin and basin-to-ETF liquid transfers. Drawings H-2-88766, sheets 1 through 4,
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1 provide schematic diagrams of the piping system at LERF. Drawing H-2-79604 provides details of the
2 piping from the 242-A Evaporator to LERF.

3 4.5.5.1 Secondary Containment System for Piping

4 The 6-inch containment piping encases the 3-inch carrier pipe from the 242-A Evaporator to the LERF.
5 All of the piping and fittings that are not directly over a catch basin or a basin liner are of this pipe-
6 within-a-pipe construction. A catch basin is provided at the northwest corner ofeach basin where the
7 inlet pipes, leachate risers, and transfer pipe risers emerge from the basin. The catch basin consists of a
8 20-centimeter-thick concrete pad at the top of the dike. The perimeter of the catch basin has a 20-
9 centimeter-high curb, and the concrete is coated with a chemical resistant epoxy sealant. The concrete
10 pad is sloped so that any leaks or spills from the piping or pipe connections will drain into the basin. The
11 catch basin provides an access point for inspecting, servicing, and operating various systems such as
12 transfer valving, leachate level instrumentation and leachate pump. Drawing H-2-79593 provides a
13 schematic diagram of the catch basins.

14 4.55.2 Leak Detection System

15 Single-point electronic leak detection elements are installed along the transfer line at 305-meter intervals.
16 The leak detection elements are located in the bottom of specially designed test risers. Each sensor
17 element employs a conductivity sensor, which is connected to a cable leading back to the 242-A
18 Evaporator control room. If a leak develops in the carrier pipe, fluid will travel down the exterior surface
19 of the carrier pipe or the interior of the containment pipe. As moisture contacts a sensor unit, the alarm
20 sounds in the 242-A Evaporator control room and the zone of the leak is indicated on the digital display.
21 The pump located in the 242-A Evaporator is shut down, stopping the flow of aqueous waste through the
22 transfer line. A low-volume air purge of the annulus between the carrier pipe and the containment pipe is
23 provided to prevent condensation buildup and minimize false alarms by the leak detection elements.

24 The catch basins have conductivity leak detectors that alarm in the 242-A Evaporator control room.
25 Leaks into the catch basins drain back to the basin through a 5. 1 -centimeter drain on the floor of the catch
26 basin.

27 4.5.53 Certification

28 Although an integrity assessment is not required for piping associated with surface impoundments, an
29 assessment of the transfer liner was performed, including a hydrostatic leak/pressure test at
30 10.5 kilograms per square centimeter gauge. A statement by an independent, qualified, registered
31 professional engineer attesting to the integrity of the piping system is included in Integrity Assessment
32 Reponfor the 242-A Evaporator/LERF Waste Transfer Piping, Project WI05 (WHC 1993), along with
33 the results of the leak/pressure test.

34 4.5.6 Double Liner and Leak Detection, Collection, and Removal System

35 The double-liner system for LERF is discussed in Section 4.5.2. The leachate detection, collection, and
36 removal system (Figures 4.17 and 4.18) was designed and constructed to remove leachate that might
37 permeate the primary liner. System components for each basin include:

38 • 30.5-centimeter layer of drainage gravel below the primary liner at the bottom of the basin

39 . Geonet below the primary liner on the sidewalls to direct leachate to the gravel layer
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1 • 3.0-meter by 1.8-meter by 0.30-meter-deep leachate collection sump consisting of a 25 millimeter

2 high-density polyethylene flat stock, geotextile to trap large particles in the leachate, and 1.5-

3 millimeter high-density polyethylene rub sheet set on the secondary liner

4 • 10-inch and 4-inch perforated leachate high-density polyethylene riser pipes from the leachate

5 collection sump to the catch basin northwest of the basin

6 • Leachate collection sump level instrumentation installed in the 4-inch riser

7 • Level sensors, submersible leachate pump, and 1.5-inch fiberglass-reinforced epoxy thermoset resin

8 pressure piping installed in the 10-inch riser

9 • Piping at the catch basin to route the leachate through 1.5-inch high-density polyethylene pipe back to

10 the basins.

11 The bottom of the basins has a two percent slope to allow gravity flow of leachate to the leachate

12 collection sump. This exceeds the minimum of 1 percent slope required by WAC 173-303-650(j) for new

13 surface impoundments. Material specifications for the leachate collection system are given in

14 Section 4.5.2.1.1.

15 Calculations demonstrate that fluid from a small hole (2 millimeter) (EPA 1989, p. 122) at the furthest

16 end of the basin, under a low head situation, would travel to the sump in less than 24 hours (HNF 1997).

17 Additional calculations in indicate the capacity of the pump to remove leachate is sufficient to allow time

18 to readily identify a leak and activate emergency procedures (HNF 1997).

19 Automated controls maintain the fluid level in each leachate sump below 33 centimeters to prevent

20 significant liquid backup into the drainage layer. The leachate pump is activated when the liquid level in
21 the sump reaches about 28 centimeters, and is shut off when the sump liquid level reaches about

22 18 centimeters. This operation prevents the leachate pump from cycling with no fluid, which could

23 damage the pump. Liquid level control is accomplished with conductivity probes that trigger relays

24 selected specifically for application to submersible pumps and leachate fluids. A flowmeter/totalizer on

25 the leachate return pipe measures fluid volumes pumped and pumping rate from the leachate collection

26 sumps, and indicates volume and flow rate on local readouts. Other instrumentation provided is real-time

27 continuous level monitoring with a readout at the catch basin and the 242-A Evaporator control room. A

28 sampling port is provided in the leachate piping system at the catch basin. Leak detection is provided

29 through inspections of the leachate flow totalizer readings. For more information on inspections, refer to

30 Attachment 34, Chapter 6.0.

31 The stainless steel leachate pump is designed to deliver 1101iters per minute. The leachate pump returns

32 draw liquid from the sump via 1.5-inch pipe and discharges into the basin through 1.5-inch high-density

33 polyethylene pipe.

34 4.5.7 Construction Quality Assurance

35 The construction quality assurance plan and complete report of construction quality assurance inspection

36 and testing results are provided in 242-A Evaporator Interim Retention Basin Construction Quality

37 Assurance Plan (KEH 1991). A general description of construction quality assurance procedures is

38 outlined in the following paragraphs.

39 For excavation of the basins and construction of the dikes, regular inspections were conducted to ensure

40 compliance with procedures and drawings, and compaction tests were performed on the dike soils.

41 For the soil/bentonite layer, test fills were first conducted in accordance with EPA guidance to

42 demonstrate compaction procedures and to confirm compaction and permeability requirements can be
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1 met. The ratio of bentonite to soil and moisture content was monitored; lifts did not exceed
2 15 centimeters before compaction, and specific compaction procedures were followed. Laboratory and
3 field tests of soil properties were performed for each lift and for the completed test fill. The same suite of
4 tests was conducted for each lift during the laying of the soil/bentonite admixture in the basins.

5 Geotextiles and geomembranes were laid in accordance with detailed procedures and quality assurance
6 programs provided by the manufacturers and installers. These included destructive and nondestructive
7 tests on the geomembrane seams, and documentation of field test results and repairs.

8 4.5.8 Proposed Action Leakage Rate and Response Action Plan

9 An action leakage rate limit is established where action must be taken due to excessive leakage from the
10 primary liner. The action leak rate is based on the maximum design flow rate the leak detection system
11 can remove without the fluid head on the bottom liner exceeding 30 centimeters. The limiting factor in
12 the leachate removal rate is the hydraulic conductivity of the drainage gravel. An action leakage rate
13 (also called the rapid or large leak rate) of 20,0001iters per hectare per day was calculated for each basin
14 (WHC 1992b).

15 When it is determined that the action leakage rate has been exceeded, the response action plan will follow
16 the actions in WAC 173-303-650(11)(b) and (c), which includes notification of Ecology in writing
17 within 7 days, assessing possible causes of the leak, and determining whether waste receipt should be
18 curtailed and/or the basin emptied.

19 4.5.9 Dike Structural Integrity Engineering Certification

20 The structural integrity of the dikes was certified attesting to the structural integrity of the dikes, signed
21 by a qualified, registered professional engineer.

22 4.5.10 Management of Ignitable, Reactive, or Incompatible Wastes

23 Although ignitable or reactive aqueous waste might be received in small quantities at LERF, such
24 aqueous waste is with dilute solutions in the basins, removing the ignitable or reactive characteristics. For
25 compatibility requirements with the LERF liner, refer to the waste analysis plan Attachment 34,
26 Attachment 34, Chapter 3.0.

27 4.6 AIR EMISSIONS CONTROL

28 This section addresses the ETF requirements of Air Emission Standards for Process Vents, under
29 40 CFR 264, Subpart AA (incorporated by reference in WAC 173-303-690) and Subpart CC. The
30 requirements of 40 CFR 264, Subpart BB (WAC 173-303-691) are not applicable because aqueous waste
31 with 10 percent or greater organic concentration would not be acceptable for processing at the ETF.

32 4.6.1 Applicability of Subpart AA Standards

33 The ETF evaporator and thin film dryer perform operations that specifically require evaluation for
34 applicability of WAC 173-303-690. Aqueous waste in these units routinely contains greater than 10 parts
35 per million concentrations of organic compounds and are, therefore, subject to air emission requirements
36 under WAC 173-303-690. Organic emissions from all affected process vents on the Hanford Facility
37 must be less than 1.4 kilograms per hour and 2.8 megagrams per year, or control devices must be installed
38 to reduce organic emissions by 95 percent.
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1 The vessel offgas system provides a process vent system. This system provides a slight vacuum on the

2 ETF process vessels and tanks (refer to Section 4.2.5.2). Two vessel vent header pipes combine and enter

3 the vessel offgas system filter unit consisting of a demister, electric heater, prefilter, high-efficiency

4 particulate air filters, activated carbon adsorber, and two exhaust fans (one fan in service while the other

5 is backup). The vessel offgas system filter unit is located in the high-efficiency particulate air filter room

6 west of the process area. The vessel offgas system exhaust discharges into the larger building ventilation

7 system, with the exhaust fans and stack located outside and immediately west of the ETF. The exhaust

8 stack discharge point is 15.5 meters above ground level.

9 The annual average flow rate for the ETF stack (which is the combined vessel offgas and building exhaust

10 flow rates) is provided in Radionuclide Air Emissions Reportfor the Hanford Site - Calendar Year 1995

11 (DOE-RL 1996) as 220 cubic meters per minute with a total annual flow of approximately 1.2 E+08 cubic
12 meters. During waste processing, the airflow through just the vessel offgas system is about 23 standard

13 cubic meters per minute.

14 Organic emissions occur during waste processing, which occurs less than 310 days each year

15 (i.e.; 85 percent operating efficiency). This operating efficiency represents the maximum annual

16 operating time for the ETF, as shutdowns are required during the year for planned maintenance outages

17 and for reconfiguring the ETF to accommodate different aqueous waste. .

18 4.6.2 Process Vents - Demonstrating Compliance

19 This section outlines how the ETF complies with the requirements and includes a discussion of the basis
20 for meeting the organic emissions limits, calculations demonstrating compliance, and conditions for

21 reevaluation.

22 4.6.2.1 Basis for Meeting LimitslReductions

23 The 242-A Evaporator and the 200 Area ETF are currently the only operating TSD units that contribute to

24 the Hanford Facility volatile organic emissions under 40 CFR 264, Subpart AA. The combined release
25 rate is currently well below the threshold of 1.4 kilograms per hour or 2,800 kilograms per year of volatile

26 organic compounds Attachment 33, General Information Portion (DOE/RL-91-28)]. As a result, the ETF

27 meets these standards without the use of air pollution control devices.

28 The amount of organic emissions could change as waste streams are changed, or TSD units are brought

29 online or are deactivated. The organic air emissions summation will be re-evaluated periodically as

30 condition warrants. Operations of the TSD units operating under 40 CFR 264, Subpart AA, will be

31 controlled to maintain Hanford Facility emissions below the threshold limits or pollution control device(s)

32 will be added, as necessary, to achieve the reduction standards specified under 40 CFR 264, Subpart AA.

33 4.6.2.2 Demonstrating Compliance

34 Calculations to determine organic emissions are performed using the following assumptions:

35 • Maximum flow rate from LERF to ETF is 5681iters per minute.

36 . Emissions of organics from tanks and vessels upstream of the UV/OX process are determined from

37 flow and transfer rates given in Clean Air Act Requirements, WAC 173-400, As-built Documentation,

38 Project C-018H, 242-A Evaporator/PUREX Plant Process Condensate Treatment Facility

39 (Adtechs 1995).
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1 • W/OX reaction rate constants and residence times are used to determine the amount of organics,
2 which are destroyed in the UV/OX process. These constants are given in 200 Area Effluent
3 Treatment Facility Delisting Petition (DOF./RI. 1992).

4 • All organic compounds that are not destroyed in the UV/OX process are assumed to be emitted from
5 the tanks and vessels into the vessel offgas system.

6 • No credit for removal of organic compounds in the vessel offgas system carbon adsorber unit is taken.
7 The activated carbon absorbers are used if required to reduce organic emissions.

8 The calculation to determine organic emissions consists of the following steps:

9 1. Determine the quantity of organics emitted from the tanks or vessels upstream of the UV/OX process,
10 using transfer rate values

11 2. Determine the concentration of organics in the waste after the UV/OX process using UV/OX reaction
12 rates and residence times. If the ETF is configured such that the UV/OX process is not used, a
13 residence time of zero is used in the calculations (i.e., none of the organics are destroyed)

14 3. Assuming all the remaining organics are emitted, determine the rate which the organics are emitted
15 using the feed flow rate and the concentrations of organics after the UV/OX process

16 4. The amount of organics emitted from the vessel offgas system is the sum of the amount calculated in
17 steps 1 and 3.

18 The organic emission rates and quantity of organics emitted during processing are determined using these
19 calculations and are included in the ETF operating record.

20 4.6.23 Reevaluating Compliance with Subpart AA Standards

21 Calculations to determine compliance with Subpart AA will be reviewed when any of the following
22 conditions occur at the ETF:

23 • Changes in the maximum feed rate to the ETF (i.e., greater than the 568 liters per minute flow rate)

24 • Changes in the configuration or operation of the ETF that would modify the assumptions given in
25 Section 4.6.2.2 (e.g., taking credit for the carbon adsorbers as a control device)

26 • Annual operating time exceeds 310 days.

27 4.6.3 Applicability of Subpart CC Standards

28 The air emission standards of 40 CFR 264, Subpart CC apply to tank, surface impoundment, and
29 container storage units that manage wastes with average volatile organic concentrations equal to or
30 exceeding 500 parts per million by weight, based on the hazardous waste composition at the point of
31 origination (61 FR 59972). However, TSD units that are used solely for management of mixed waste are
32 exempt. Mixed waste is managed at the ETF and LERF and dangerous waste could be treated and stored
33 at these TSD units.

34 TSD owner/operators are not required to determine the concentration of volatile organic compounds in a
35 hazardous waste if the wastes are placed in waste management units that employ air emission controls
36 that comply with the Subpart CC standards. Therefore, the approach to Subpart CC compliance at the
37 ETF and LERF is to demonstrate that the ETF and LERF meet the Subpart CC control standards
38 (40 CFR 264.1084 - 264.1086).
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1
1 4.6.3.1 Demonstrating Compliance with Subpart CC for Tanks

2 Since the ETF tanks already have process vents regulated under 40 CFR 264, Subpart AA

3 (WAC 173-303-690), they are exempt from Subpart CC [40 CFR 264.1080(b)(8)].

4 4.63.2 Demonstrating Compliance with Subpart CC for Containers

5 Container Level 1 and Leve12 standards are met at the ETF by managing all dangerous and/or mixed

6 wastes in U.S. Department of Transportation containers [40 CFR 264.1086(f)]. Level 1 containers are

7 those that store more than 0.1 cubic meters and less than or equal to 0.46 cubic meters. Level 2

8 containers are used to store more than 0.46 cubic meters of waste, which are in "light material service".

9 Light material service is defined where a waste in the container has one or more organic constituents

10 with a vapor pressure greater than 0.3 kilopascals at 20 C, and the total concentration of such

11 constituents is greater than or equal to 20 percent by weight.

12 The monitoring requirements for Level 1 and Leve12 containers include a visual inspection when the

13 container is received at the ETF and when the waste is initially placed in the container. Additionally, at

14 least once every 12 months when stored onsite for 1 year or more, these containers must be inspected.

15 If compliant containers are not used at the ETF, alternate container management practices are used that

16 comply with the Level 1 standards. Specifically, the Level 1 standards allow for a "container equipped

17 with a cover and closure devices that form a continuous barrier over the container openings such that

18 when the cover and closure devices are secured in the closed position there are no visible holes, gaps, or

19 other open spaces into the interior of the container. The cover may be a separate cover installed on the

20 container...or may be an integral part of the container structural design...." [40 CFR 264.1086(c)(1)(ii)].

21 An organic-vapor-suppressing barrier, such as foam, may also be used [40 CFR 264.1086(c)(1)(iii)].

22 Section 4.3 provides detail on container management practices at the ETF.

23 Container Level 3 standards apply when a container is used for the "treatment of a hazardous waste by a

24 waste stabilization process" [40 CFR 264.1086(2)]. Because treatment in containers is not provided at

25 the ETF, these standards do not apply.

26 4.6.3.3 Demonstrating Compliance with Subpart CC for Surface Impoundments

27 The Subpart CC emission standards are met at LERF using a floating membrane cover that is constructed

28 of very-low-density polyethylene that forms a continuous barrier over the entire surface area

29 [40 CFR 264.1085(c)]. This membrane has both organic permeability properties equivalent to a high-

30 density polyethylene cover and chemical/physical properties that maintain the material integrity for the

31 intended service life of the material. The additional requirements for the floating cover at the LERF have

32 been met (Section 4.5.2.4).

33 4.7 ENGINEERING DRAWINGS

34 4.7.1 Liquid Effluent Retention Facility

35 Drawings of the containment systems at the LERF are summarized in Table 4.1. Because the failure of

36 these containment systems at LERF could lead to the release of dangerous waste into the environment,

37 modifications that affect these containment systems will be submitted to the Washington State

38 Department of Ecology, as a Class 1, 2, or 3 permit modification, as required by WAC 173-303-830.
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Table 4.1. Liquid Effluent Retention Facility Containment System.

LERF System Drawing Number Drawing Title

Bottom Liner H-2-79590, Sheet 1 Civil Plan, Sections and Details; Cell Basin Bottom Liner

Top Liner H-2-79591, Sheet 1 Civil Plan, Sections and Details; Cell Basin Bottom Liner

Catch Basin H-2-79593, Sheet 1 Civil Plan, Section and Details; Catch Basin

2 The drawings identified in Table 4.2 illustrate the piping and instrumentation configuration within LERF,
3 and of the transfer piping systems between the LERF and the 242-A Evaporator. These drawings are
4 provided for general information and to demonstrate the adequacy of the design of the LERF as a surface
5 impoundment.

Table 4.2. Liquid Effluent Retention Facility Piping and Instrumentation.

LERF System Drawing Number Drawing Title

Transfer Piping to H-2-79604, Sheet 1 Piping Plot and Key Plans; 242-A Evaporator Condensate
242-A Evaporator Stream

LERF Piping and H-2-88766, Sheet 1 P&ID; LERF Basin and ETF Influent
Instrumentation

LERF Piping and H-2-88766, Sheet 2 P&ID; LERF Basin and ETF Influent
Instrumentation

LERF Piping and H-2-88766, Sheet 3 P&ID; LERF Basin and ETF Influent
Instrumentation

LERF Piping and H-2-88766, Sheet 4 P&ID; LERF Basin and ETF Influent
Instrumentation

H-2-89351, Sheet 1 Piping & Instrumentation Diagram - Legend

7 4.7.2 200 Area Effluent Treatment Facility

8 Drawings of the secondary containment systems for the ETF containers, and tanks and process units, and
9 for the Load-In Tanks are summarized in Table 4.3. Because the failure of the secondary containment

10 systems could lead to the release of dangerous waste into the environment, modifications which affect the
11 secondary containment systems will be submitted to the Washington State Department of Ecology, as a
12 Class 1, 2, or 3 permit modification, as required by WAC 173-303-830.

13 Table 43. Effluent Treatment Facility and Load-In Station Secondary Containment Systems

ETF Process Unit Drawing Number Drawing Title

Surge Tank, Process/ H-2-89063, Sheet. 1 Architectural/structural - Foundation and Grade
Container Storage Areas and Beam Plan
Trenches - Foundation and
Containment

Sump Tank Containment H-2-89065, Sheet I Architectural/structural -Foundation, Sections and
Detail

Verification Tank H-2-89068, Sheet I Architectural/structural - Verification Tank
Foundation and Containment Foundation
Load-In Facility Foundation 1-1-2-817970, Sheet I Structural - ETF Truck Load-in Facility Plans and
and Containment Sections
Load-In Facility Foundation H-2-817970, Sheet 2 Structural - ETF Truck Load-in Facility Sections
and Containment and Details
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1 The drawings identified in Table 4.4 provide an illustration of the piping and instrumentation

2 configuration for the major process units and tanks at the ETF, and the Load-In Tanks. Drawings of the

3 transfer piping systems between the LERF and ETF, and between the Load-In Station and the ETF also

4 are presented in this table. These drawings are provided for general information and to demonstrate the

5 adequacy of the design of the tank systems.

Table 4.4. Major Process Units and Tanks at the Effluent Treatment Facility and Load-In Station

ETF Process Unit Drawing Number Drawin Title

Load-In Facility I-I-2-817974, Sheet 1 P&ID - ETF Truck Load-In Facility

Load-In Facility H-2-817974, Sheet 2 P&ID - ETF Truck Load-In Facility

Surge Tank H-2-89337, Sheet 1 P&ID - Surge Tank System

UV/Oxidation H-2-88976, Sheet 1 P&ID - UV Oxidizer Part 1

UV/Oxidation H-2-89342, Sheet 1 P&ID - UV Oxidizer Part 2

Reverse Osmosis H-2-88980, Sheet 1 P&ID - 1st RO Stage

Reverse Osmosis H-2-88982, Sheet 1 P&ID - 2nd RO Stage

IX/Polishers H-2-88983, Sheet 1 P&ID - Polisher

Verification Tanks H-2-88985, Sheet 1 P&ID - Verification Tank System

ETF Evaporator H-2-89335, Sheet 1 P&ID - Evaporator

Thin Film Dryer H-2-88989, Sheet 1 P&ID - Thin Film Dryer

Transfer Piping from LERF to
ETF

H-2-88768, Sheet 1 Piping Plan/Profile 4"- 60M-002-M17 and
3"-60M-001-M17

Transfer Piping from Load-In

Facility to ETF

H-2-817969, Sheet 1 Site PlanCivil - ETF Truck Load-In Facility
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Figure 4.1. Liquid Effluent Retention Facility Layout.
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Figure 4.4. 200 Area Effluent Treatment Facility.
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ROough Filter (Conf. #1)
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pH Adjustment Tank
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Figure 4.8. Ultraviolet Light/Oxidation Unit.
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Figure 4.9. Reverse Osmosis Unit.
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Figure 4.10. Ion Exchange Unit.
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Figure 4.11. Verification Tanks.
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Figure 4.12. Effluent Treatment Facility Evaporator.
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Figure 4.13. Thin Film Dryer.
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Figure 4.14. Container Handling System.
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Figure 4.15. Effluent Treatment Facility Sump Tanks.
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â

N

SST

HDPE Cover Flap

Welded to Top Liner/

SST Anchor

Bolts at 15'

cm Intervals

Top Liner (Geomembrane)

Bentonhe Carpet Llner.

91om

iom Only

SoIlBentonlte \

Bottom Liner (Geomembran^e)

\
Drainage Gravel I

®= Patented and licensed by CW Neal Corp, Santee, CA

Not to Scale

1I

u

Cover

II GaahetTopane

U Bottom of Liners

Floating Cover

107 cm

Side Slopes Only

Revoc®Mechanlcally

Tensioned

Tower System

Anchor Wall

L 4&cm j

H97040165.4

gw

°a.

^

A

o,
r

^

a.
n
<
.,̂

C

pM 9

.". o

tTig
00
O

°o;z

w ^
b7 .

A



Class 1 Modification
3/2003

Figure 4.17. Liner System Schematic.
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Tahle 4_5_ 200 Area Effluent Treatment Facilitv Tank Svstems Information.

Tank Description Material of Maximum Inner diameter Height Shell Corrosion

Construction Tank Capacity meters meters Thickness 2 Protection 3

liters centimeters

Load-in tanks (2) 304 SS 37,900 3.6 4.7 0.64 Type 304
SS

Surge tank 304 SS 461,820 7.9 9.2 0.48 Type 304
SS

pH adjustment tank 304 SS 16,660 3.0 2.5 0.64 Type 304
SS

First RO feed tank 304 SS 20,440 3.0 3.2 0.64 Type 304
SS

Second RO feed tank 304 SS 7,600 Nonround tank 1.5 0.48 w/rib Type 304

3.0 in x 1.5 in stiffeners SS

Effluent pH 304 SS 14,390 2.4 3.6 0.64 Type 304

adjustment tank SS

Verification tanks (3) Carbon steel 2,763,340 18.3 11.4 0.79 epoxy

with epoxy coating

linin g

Secondary waste 304 SS 75,700 4.3 5.7 0.64 Type 304

receiving tanks (2) SS

Concentrate tanks (2) 316L SS 24,980 3.0 3.8 0.64 Type 316
SS

ETF evaporator Alloy 625 20,800 2.4 6.8 variable Alloy 625

(Vapor Body )
Distillate flash tank 304 SS 950 Horizontal Length 0.7 304 SS

tank 0.76 2.2

Sump tank 1 304 SS 4,160 1.5 x 1.5 3.4 3/16 304 SS

Sump tank 2 304 SS 4,160 1.5 x 1.5 3.4 3/16 304 SS

Load-in tanks (2) None vent to concrete slab SS skirt welded flanged

atmosphere bolted to
concrete

Surge tank None pressure reinforced structural welded flanged

indicator/vacuu concrete ring steel on

m breaker valve plus concrete concrete
slab base

pH adjustment tank None pressure concrete slab carbon welded flanged

indicator/vent steel skirt

to VOG

First RO feed tank None pressure concrete slab carbon welded flanged

indicator/vent steel skirt

to VOG

Second RO feed tank None pressure concrete slab carbon welded flanged

indicator/vent steel

to VOG frame

Effluent pH None pressure concrete slab carbon welded flanged

adjustment tank indicator/vent steel skirt

to VOG

Verification tanks (3) Epoxy pressure reinforced structural welded flanged

indicator/filtere concrete ring steel on

d vent to plus concrete concrete

atmos here slab base
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Table 4.5. 200 Area Effluent Treatment Facility Tank Systems Information.
Tank Description Material of Maximum Inner diameter Height Shell Corrosion

Construction Tank Capacity ^ meters meters Thiclmess Z Protection 3
liters centimeters

Secondary waste None pressure concrete slab carbon welded flanged
receiving tanks (2) indicator/vent steel skirt

to VOG
Concentrate tanks (2) None pressure concrete slab carbon welded flanged

indicator/vent steel skirt
to VOG

ETF evaporator None pressure concrete slab carbon welded flanged
(vapor body) indicator/vapor steel

vent - to frame
DFP/VOG

Distillate flash tank None vent to VOG concrete slab carbon welded flanged
steel I-

beam and
cradle

Sump tank 1 None vent to VOG concrete reinforce welded flanged
containment d

concrete
containm
ent basin

Sump tank 2 None vent to VOG concrete reinforce welded flanged
containment d

concrete
containm
ent basin

The maximum operating volume of the tanks is identified. For the load-in tanks and the second RO feed tank, the
maximum operating volume is also the operating capacity.

2 The nominal thickness ofETF tanks is represented.

3 Type 304 SS, 304L, 316 SS and alloy 625 provide corrosion protection.

304 SS = stainless steel type 304 or 304L.

316L SS = stainless steel type 316L.

DFT = distillate flash tank.

VOG = vessel offgas system.
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Table 4.6. Ancillarv Euuioment and Material Data.

System Ancillary equipment Number Material

Load-in tanks Load-in/transfer pumps (2) P-103A/-103B 316 SS

Load-in filters (3) 59A-FL-00l/-002/-003 304 SS

Surge tank Surge tank pumps (3) 2025E-60A-P-1A/-1B/-1C 304 SS

Rough filter Rough filter 2025E-60B-FL-1 304 SS

UV/OX UV oxidation inlet cooler 2025E-60B-E-1 316 SS

UV oxidizers (4) 2025E-60D-UV-1A/-1B/-
2A/-2B

316 SS

pH adjustment pH adjustment pumps (2) 2025E-60C-P-1A/-1B 304 SS

Peroxide decomposer H202 decomposers (2) 2025E-60D-CO-1A/-1B CS with epoxy coating

Fine filter Fine filter 2025E-60B-FL-2 304 SS

Degasification Degasification column inlet cooler 2025E-60E-E-1 316 SS

Degasification column 2025E-60E-CO-1 FRP

Degasification pumps (2) 2025E-60E-P-lA/-1B 316 SS

RO Feed/booster pumps (6) 2025E-60F-P-lA/-1B/-2A/-
2B/-3A/-3B

304 SS

Reverse osmosis arrays (21) 2025E-60F-RO-01 through -
21

Membranes: polyamide

Outer i in : 304 SS

IX/Polishers Polishers (3) 2025E-60G-IX-1A/-1B-1C CS with epoxy coating

Resins strainers (3) 2025E-60G-S-lA/-1B/-1C 304 SS

Effluent pH adjustment Recirculation/transfer pumps (2) 2025E-60C-P-2Al-2B 304 SS/PVC

Verification tanks Return pump 2025E-60H-P- 1 304 SS

Transfer pumps (2) 2025E-60H-P-2A-2B

Secondary waste
receiving tanks

Secondary waste feed pumps (2) 2025E-601-P-1A/-1B 304 SS

ETF evaporator system Feed/distillate heat exchanger 2025E-601-E-02 Tubes: 316 SS
Shell: 304 SS

Heater (reboiler) 2025E-601-E-01 Tubes: alloy 625
Shell: 304 SS

Recirculation pump 2025E-601-P-02 316 SS

Concentrate transfer pump 2025E-601-P-04 316 SS

Entrainment separator 2025E-601-DE-01 Top section: 316 SS
Bottom section: alloy 625

Vapor compressor (incl. silencers) 2025E-601-C-01 304 SS

Silencer drain pump 2025E-601-P-06 316 SS

Level control tank 2025E-601-TK-5 304 SS

Distillate flash tank pump 2025E-601-P-03 316 SS

Concentrate tanks Concentrate circulation pumps (2) 2025E-60J-P-1A/-1B 316 SS

Thin film dryer Concentrate feed pump 2025E-60J-P-2 316 SS

Dryer feed preheater 2025E-60J-E-3 316 SS

Attachment 34.4.67



Class 1 Modification WA7890008967, Attachment 34

3/2003 LERF and 200 Area ETF

Table 4.6. Ancillarv Eauinment and Material Data.

System Ancillary equipment Number Material

Thin film dryer 2025E-601-D-1 Interior surfaces: alloy 625
Rotor and blades: 316 SS

Powder hopper 2025E-60J-H-1 316 SS

Spray condenser 2025E-60J-DE-01 316 SS

Distillate condenser 2025E-60J-CND-01 Tubes: 304 SS
Shell: CS

Dryer distillate pump 2025E-60J-P-3 316SS

Resin dewatering Dewatering pump 2025E-80E-P-1

/0"1
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1 Table 4.7. Concrete and Masonary Coatings.

Coating Minimum wet film
thickness (mil)

Percentage of film
forming solids per
volume (%)

Minimum dry film
thickness (mil)

Concrete and masonry

Prime: Amercoat-187* 4.5 22.0 1.0

Second: Amercoat-33 6.4 23.46 1.5

Finish: Amercoat-33 6.4 23.46 1.5

Or
Prime: Amercoat-385 5-6 66 3-4

Topcoat: Amercoat-450HS 3-4 66 2-2.5

High traffic, container storage area

Filler: Ameron Nu-Klad 114A** -- 100 --

Prime: Amercoat-105A 2-3 100 2-3

Topcoat: Amercoat-120 20-30 100 20-30

2 * Amercoat is a trademark of Ameron, Incorporation.

3 *"Nu-Klad is a trademark of Ameron, Incorporation.

4 Table 4.8. Geomembrane Material Specifications.

Property

Specific gravit 0.932 to 0.950

Melt flow index 1.0 10 min., maximum

Thickness (thickness of flow marks shall not exceed 200% of the

nominal liner thickness)

60 mil +10%

(1.5mm+10%)

Carbon black content 1.8 to 3%, bottom liner

2 to 3% top liner

Tensile properties (each direction)

Tensile strength at yield 21.5 kgf/cm width, minimum

Tensile strength at break 32.2 kgf/cm width, minimum

Elongation at yield 10%, minimum

Elongation at break 500%, minimum

Tear resistance 13.6 kgf, minimum

Puncture resistance 31.3 kgf, minimum

Low temperature/brittleness -40° C, maximum

Dimensional (%change each direction) +2%, maximum

Environmental stress crack 750 h, minimum

Water absorption 0.1 maximum and weight change

Hydrostatic resistance 316,000 k f/m

Oxidation induction time (200 C/1 atm. 02 ) 90 minutes

5 Reference: Construction Specifications (KEH 1990b). Format uses NSF 54 table tor high-density polyethytene as a

6 guid (NSF 1985). However, RCRA values for dimensional stability and environmental stress crack have been

7 added.

8 % = percent max = maximum

9 g - gram kgf = kilograms force

10 min = minute m = meters

11 h = hour mm = millimeters
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Table 4.9. Drainage Gravel Specifications.

Property Value
Sieve size

25 millimeters 100 wt% passing
19 millimeters 80 - 100 wt% passing
9.5 millimeters 10 - 40 wt% passing
4.75 millimeters 0- 4 wt% passing

Permeabili 0.1 cm/sec, minimum

2 Reference: Sieve size is from WSDOT M41-10-88, Section 9.03.1(3)C for Grading No. 5
3 (WSDOT 1988). Permeability requirement is from WAC 173-303-650(2)0) for new surface
4 impoundments.
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1 5.0 GROUNDWATER MONITORING [D-10]

2 5.1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENTS [D-10a]

3 A waiver from the groundwater monitoring requirements as allowed under WAC 173-303-645 is not

4 requested. Therefore, the requirements of the Washington Administrate Code for groundwater

5 monitoring are applicable to the LERF, except as modified in accordance with Ecology variance

6 discussed in Section 5.5.

7 5.2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA [D-10b]

8 Information on interim status groundwater monitoring activities is provided in Interim Status Ground

9 Water Monitoring Plan for the 200 East Area Liquid Effluent Retention Facility (WHC 1991a), in

10 Hanford Site Groundwater Monitoring for Fiscal Year 1999 (PNNL 2000), and in the Hanford

11 Environmental Information System. Groundwater monitoring data provided no evidence that dangerous,

12 non-radioactive constituent from the site has entered the groundwater.

13 5.3 AQUIFER IDENTIFICATION [D-10c]

14 The characteristics of the uppermost aquifer beneath the LERF and the regional physiographic, geologic,

15 and hydrogeologic setting of the LERF are summarized in Chapter 5.0 of the General Information Portion

16 (DOE/RL-91-28).

17 5.4 CONTAMINANT PLUME DESCRIPTION [D-10d]

18 A description of the contaminant plumes existing beneath the 200 East Area and 200 West Area is

19 provided in Chapter 5.0 of the General Information Portion (DOE/RL-91-28).

20 5.5 DETECTION MONITORING PROGRAM [D-10e]

21 A groundwater monitoring program meeting the interim status groundwater monitoring standards will be

22 implemented using one upgradient and two downgradient monitoring wells The groundwater monitoring

23 requirements of 40 CFR 265 Subpart F will remain in effect except for downgradient well coverage, for

24 which a variance has been granted. This approach has been approved by the Washington State

25 Department of Ecology in a letter dated September 22, 1999 granting the U.S. Department of Energy a

26 variance from interim status groundwater monitoring requirements. This monitoring program will remain

27 in effect until an approved final status monitoring plan is designed and implemented through

28 incorporation via permit modification. The variance for downgradient well coverage will end on the

29 earlier of eighteen months after September 22, 1999, or the inability of another monitoring well to

30 produce representative samples of groundwater. A revised final status monitoring plan including the

31 process for transitioning to alternative monitoring as wells go dry will be submitted to Ecology for

32 approval.
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1 5.6 LIQUID EFFLUENT TREATMENT FACILITY GROUNDWATER MONITORING PLAN,
2 PNNL-11620.
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1.0 Introduction

The following sections describe the groundwater-monitoring program for the Liquid Effluent Reten-
tion Facility (LERF). The LERF is regulated under the Resource Conservation and Recovery Act of 1976
(RCRA). The LERF is included in the "Dangerous Waste Portion of the Resource Conservation and
Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous Waste, Permit WA890008967",
(referred to herein as the Permit) (Ecology 1994) and is subject to final-status requirements for ground-
water monitoring (WAC 173-303-645).

This document describes a RCRA/WAC groundwater detection-monitoring program for groundwater

in the uppermost aquifer system at the LERF. 17usplan describes the LERF monitoring network, con-

stituent list, sampling schedule, statistical methods, and sampling and analysis protocols that will be
employed for the LERF. This plan will be used to meet the groundwater monitoring requirements from

the time the LERF becomes part of the Permit and through the post-closure care period, until certification

of final closure.

1.1 History of Groundwater Monitoring at the LERF

A.groundwater-monitoring network was installed at the LERF in 1990 befbre final construction of the
facility. Samples were collected quarterly from the four wells (one upgradient and three downgradient
from the LERF) and interim-status evaluation ofindicator parameters began before waste was transferred
to the basins. Constituents analyzed during the first year of sampling included the analytes listed in
40 CFR 265 Appendix IX, groundwater-quality parameters, and several site-specific constituents. Data for

these analytes are in the Hanford Environmental Information System (HEIS) database. The selection of

site-specific constituents was based on waste-stream analysis of the primary generating facility, the 242-A

Evaporator. Total organic carbon, total organic halogen, pH and specific conductivity, collectively known

as indicator parameters, were also evaluated during the first year; the critical means specific to this facility

were calculated for these parameters. Once the critical means were established, groundwater sampling was

changed to a semiannual schedule.

1.2 Changes from Interim-Status Groundwater Monitoring

The LERF will enter final status in detection-level monitoring, a program similar to indicator-

evaluation monitoring conducted under interim status. The two programs differ substantially, however,

in sampling requirements and in statistical analysis. Interim-status regulations require the collection of

multiple samples (replicates) in one sampling event. The default procedure under final-status regulations

require independent samples, which involve waiting periods between samples. The proposed sampling

method is described in Section 4.0. Statistical methods proposed in this document are also different than

those used under interim-status, and the proposed method represents a preferred alternative to the default

procedure as described in WAC 173-303-645 (h). The proposed program also relies on a shorter consti-

tuent list than did the previous program.
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The "assessment" program under interim status is equivalent to a "compliance" program in fmal status.

In compliance monitoring,, specific constituents are chosen and compared to concentration limits. If these

limits are exceeded, then the site enters a corrective-action phase.

The radioactive portion of mixed waste is interpreted by DOE to be regulated under the Atomic

Energy Act of 1954; the non-radioactive hazardous portion of the mixed waste is interpreted to be regu-

lated under RCRA and WAC 173-303. It is the position of DOE that any procedures, methods, data, or

information associated with this monitoring program that relate solely to the radioactive constituent of

mixed wastes is outside the scope of the Hanford Facility RCRA Permit but are included for the sake of

completeness. It is the position of Ecology that the radioactive portion influences safe storage of the waste

and, therefore, information about radioactive constituents is necessary to ensure compliance with WAC

173-303 and the RCRA permit Both agencies acknowledge the other's position, but to avoid a conflict on

the issue, DOE has agreed to provide information on the radioactive constituents without agreeing with

Ecology's position and Ecology has agreed to accept the information in this context without giving up its

position.
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2.0 FaciliLy Description

f^. This section provides an overview of the physical structures, operational history, and waste characteris-

tics for the LERF. More detail is provided in the Conceptual Design Report 242-A Evaporation and

PUR'EXlnterim Retention Basin (Rieck 1990).

2.1 Physical Structure

The LERF is located in the central portion of the. Hanfoid Site on the eastern boundary of the 200 East

Area (Figure 2.1). Construction ofthe LERF was completed in 1991. This facility, originally classified as

a surface impoundment for mixed waste storage, will be permitted as a RCRA Treatment, Storage, and

Disposal (TSD) Facility. The LERF received a surface impoundment-treatment exemption from land dis-
posal restrictions (40 CFR 268.4) in 1995 and is now regulated as a treatment facility.

The facility originally was designed with four basins arranged side by.side on a 16-hectacre site. Four

excavations were made; only three of the four excavations are lined and are currently scheduled for use.
The dimensions of the basins at the anchor wall are,103 in by 85 in at the top, with a design capacity of

2.5E07 L. The are basins constructed with primary and secondary liners, consisting of 1.5-mm membranes
over low-permoability soil composites (DOE 1991).

The leachate detection, collection, and removal system is designed, constructed, and operated io detect,

collect, and remove liquids that could permeate the primary liner. System components include a layer'of

drainage gravel sloped to a lined sunmp, high-density.polyethylene (HDPE) drainage not on the basin side-
^ walls, a perforated leachate riser extending down between the two liners, a dedicated submersible leachate

pump installed in the riser, piping, and associated instrumentation. The total estimated capacity ofthe
drainage layer to store leachate is approximately 1.8E05 L. The pumping system is designed to remove

that quantity of fluids, and the removal system is designed to start at 10% ofthe layer capacity. Based on

these design parameters, it is unlikely that the drainage layer would ever'fill to capacity (DOE 1991).

An interim-status detection-level groundwater-monitoring network was installed around the LERF in

1990 in accordance with the interim-status groundwater-monitoring plan for the 200 East Area Liquid

Effluent Retention Facility (Schmid 1990)..

2.2 Operational History

The LERF originally was constructed to provide interim storage of 242-A Evaporator process-

condensate effluent containing listed and dangerous waste constituents (Rieck 1990). From 1977 until

1989, process condensate from the 242-A Evaporator was disposed to the 216-A-37-1 Crib via the 207-A
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(00^1
Retention Basins (Smith and Kasper 1983). The 242-A Evaporator was shut down in 1989 and was placed

on temporary-standby status pending construction of a waste-disposal alternative to supplant use of the

soil-column crib (Schmid 1991a):

Construction of the LERF began in February 1990 with a geotechnical investigation of the site. The
facility was completed in November 1993 and was ready to begin receiving waste from the 242-A Evapo-
rator. The evaporator upgrades necessary for the re-start were not completed until 1993, and the first

waste-reduction campaign did not begin until April of 1994. The effluent from 242-A Evaporator is the
result of evaporative-condensation.campaigns of liquids held in the double-shell tanks (DSTs). Figure 2.2

details the configuration of the LERF, along with the location ofnearby wells and the facility boundaries.

The 242-A Evaporator and the LERF are part of a volume-reduction process for high-level radioactive

wastes stored in underground-storage tanks at the Hanford Site. As part of a Tri-Party Agreement (Ecol-

ogy et al. 1989) milestone, the volume of high-level waste in tanks at Hanford have been reduced by
2.13E07 L after treatment with the 242-A Evaporator system (Guthrie 1994; 1995). This volume reduction

has relieved the shortage of adequate DST space, allowing other Hanford Site operations to continue.
Since the completion of the 200 Area Effluent Treatment Facility (ETF), the LERF has been incorporated
into the treatment process and will continue to provide storage for operations at the ETF throughout its

entire life cycle.

The LERF also is liriked to Tri-Party Agreement milestones that involve treatment or elimination of
selected effluent streams, some ofwhich were previously discharged to cribs, ponds, or ditches. LERF
basins have been identified as storage capacity for other Hanford Site projects involving contaminated

waste streams. Future waste streams are identified as generators for LERF as cleanup activities at the site

progress.

23 Waste Characteristics

The ETF was intended and designed to treat a variety of radioactive and/or aqueous mixed wastes.

During the initial phases of developing the dangerous waste permit application for the LERF and ETF,

however, process condensate from the 242-A Evaporator was the only mixed waste identified for storage

and treatment in the LERF and the ETF. As cleanup activities at Hanford progress, many ofthe aqueous

wastes generated from'site remediation and waste-management activities will be sent to the ETF and LERF

for treatment and storage.

Contaminants in the process condensate are expected to consist chiefly of volatile organics that boil off

with the water, and radionuclides that are entrained in the vapors, and may include acetone, methyl ethyl
ketone, methyl isobutyl ketone waste, and tritium. Other aqueous wastes that will be treated and stored at

the ETF and LERF include, but are not limited to the following Hanford wastes: contaminated ground-

water from pump-and-treat remediation activities such as groundwater from the 200-UP-1 Operable Unit;

water from deactivation activities such as water from the spent-fuel-storage basins at deaotivated reactors

(e.g., N Reactor); laboratory aqueous waste from unused samples and sample analyses; and leachate from

landfills, such as the Environmental Restoration Disposal Facility.
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3.0 Hydrogeology and Groundwater-Monitoring Results

This section describes the stratigraphy, physical hydrology, and groundwater chemistry beneath the
LERF Area.

3.1 Geology

This section summarizes the geology in the vicinity of the LERF. More detailed discussions are found
in Delaney at al. (1991), Lindsey et al. (1992), and Sweeney et al. (1994). The terrain surrounding the
LERF is relatively flat and the average elevation is about 195 in above msl. The prevailing wind is from
the northwest, although strong winds are from the southwest. Sagebrush and cheatgrass cover the area
except for access roads and the site itself.

The LERF lies in the Pasco Basin, northeast of the Cold Creek Bar (Figure 3.1) between the axis of
the Umtanum-Gable Mountain anticlinal ridge and the axis of the Cold Creek syncline (Figure 3.2). The
site is situated on the north flank of the syncline and on the south flank of a.principal anticlinal flexture
(Figure 3.2).

The stratigraphy beneath the LERF Area has been interpreted principally from the four boreholes
drilled to construct the groundwater-monitoring network for the facility (Sweeney at al. 1994). Other
correlations were made with sediment data from the 200 East Low-Level Burial Ground Waste-Manage-
ment Area 2 (LLBG WMA 2) and the 216-B-3 Pond (B Pond). Stratigraphic correlations are presented in
Figure 3.3. This figure compares the general stratigraphy of Lindsey (1995) with the conceptual hydro-
stratigraphic units of Thorne et al. (1993). The thickness of the super-basalt sediments beneath the LERx'
Area is about 61 in.

Geologic cross sections (Figures 3.4 and 3.5) show the distribution and characteristics of geologic

units within the LERF Area. The following sections discuss the geologic units beneath the LERF Area in
more detail. Locations of this cross section, along with the locations of all boreholes used in this study, are

shown in Figure 2.2.

Three principal stratigraphic units are present near the LERF: the Hanford formation, the Ringold
Formation, and the Columbia River basalt. The Hanford formation consists of mostly uncemented gravel,
sand, and silt deposited by glacial-outburst cataclysmic floods, which occurred periodically throughout the
Pleistocene (Fecht et. a1.1987; Baker et al. 1991). The Hanford formation is up to 75 in thick in the vicin-
ity of LERF. The Hanford formation has been divided into three lithofacies that grade and transition from

one to the other. The three facies are refetred to a gravel-, sand-, and silt-dominated facies by Lindsey

et al. (1992) and gravel, plane-laminated sand, and graded rhythmite facies by Baker et al. (1991). The

gravel facies is the predominant lithofacies in proximity to high-energy cataclysmic flood channels, such
as at the LERF. Sand- and silt-dominated facies are more common southward, away from the axes of the
main flood channels. More detailed discussions of the Hanford formation are presented in DOE (1988),

Baker et al. (1991); Lindsey et at (1992; 1994), and Connelly et at (1992).

3.1
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- 3.1.1 Hanford Formation

The Hanford formation in the vicinity ofthe LERF consists predominantly of a loose, sandy,
pebble-cobble gravel, and a gravelly sand, with occasional layers of sand andlor muddy sand.
Sometimes a sequence of the sand-dominated facies occurs between sequences of gravel-dominated
facies (Connelly et al. 1992; Lindberg et al. 1993), especially to the south and west of the LERF site.
Where this occurs, the Hanford formation is subdivided into an upper gravel sequence (Hug), a sandy
sequence (Hs), and a lower gravel sequence (Hlg) (Figures 3.4 and 3.5). The sandy sequence only is
present locally within a few of the wells beneath the LERF. Where the sandy sequence is missing, the
single sequence of gravel-dominated facies exists, designated as undifferentiated (Hun) on the cross
sections (Figures 3.4 and 3.5).

The LERF is located along the southern flank of a major WNW-ESE trending cataclysmic flood

channel. Because of multiple flood events, and the turbulence and extremely high-energy associated

with these floods, it is difficult to impossible to correlate individual strata within flood sequences; cor-

relations must be done with extreme caution. In outcrops of the Hanford formation elsewhere in the

Pasco Basin, for example, it is not uncommon to see gravel-dominated facies grade into and juxta-

posed against sand- and silt-dominated facies over a distance of a few tens of meters.

3.1.2 Ringold Formation

The Ringold Formation represents ancient fluvial and lacustrine deposits associated with the

ancestral Columbia River, which accumulated sediments in the Pasco Basin between -3.0-8.5 Ma.

Characteristics of the Ringold Formation include a higher degree of consolidation and weathering,

compared to the Hanford formation. Isolated, erosional remnants of the Ringold Formation exist

locally between the Hanford formation and basalt bedrock beneath the LERF. Thin (few meters or

less) pockets ofRingold Formation occur to the south (wel1299-E25-9) (Figure 3.5). The Ringold

sediments preserved are from the older unit (Unit A), identified in Lindsey et al (1992, 1994),

Lindberg et at. (1993), and Connelly et al. (1992).

3.1.3 Elephant Mountain Member

Basalt was encountered in all four of the boreholes drilled around the LERF Area. Samples of the

basalt from three of the wells were sent to Washington State University for X-ray fluorescence (XRF)

analysis. The results of the XRF .analysis indicate that all three basalt samples were of the Elephant

Mountain Member chemical type (Sweeney et al. 1994). This tholeiitic basalt member has been dated

at 10.5 Ma (McKee et al. 1977). The Elephant Mountain Member has been described as having

medium- to fine-grained texture with abundant microphenocrysts of plagioclase, transitional to pormal

magnetic polarity, is one of the youngest members of the Saddle Mountains Basalt, and is the upper-

most member expected in this area (Reidel and Fecht 1981; DOE 1988; Graham et al. 1984; Tallman

et al. 1979).
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The top of the basalt forms the base of the unconfined aquifer in the LERF Area. All four wells

in the LERF-monitoring network reached total depth at the top of the Elephant Mountain Member and

are screened across the entire saturated zone in the Hanford formation. These monitoring wells will

generally lose their capability to produce representative samples inrelation to their position on the

top of basalt surface of the Elephant Mountain Member. The top of basalt for the Elephant Mountain

Member dips gently to the south with'a gradient of 2.OE-02 across most of the 200 East Area

(Figure 3.6).

3.2 Groundwater Hydrology

The uppermost aquifer in the LERF Area generally resides in the gravels of the Hanford forma-

tion. Figure 3.7 shows the water table in the LERF Area in June 1996. The thickness of the saturated

zone varies throughout the LERF groundwater-monitoring network. A regional groundwater elevation

decline has occurred since the monitoring network was installed (Figure 3.8). This has resulted in a

saturated thickness of 0.6 to 1 in at the northwest portion of the network, 2.5 in in the southwest, and

4.0 in in the east. This constant decline eventually will lead to a saturated thickness of 0 m under most

of the LERF (Figure 3.9).

Hydrologic testing was performed at the LERF in 1990 after the installation of the monitoring well

network. The purpose of the testing was to provide estimates of transmissivity and hydraulic conduc-

tivity of the screened interval.

Slug tests were performed in the unconfined aquifer of the Hanford formation in all four wells.

Transmissivity was estimated by the Bouwer and Rice (1976) and Cooper et al. (1967) methods.

Values ranged from 11 to 232.5 m2/d for well 299-E26-9. This produces an equivalent hydraulic

conductivity of approximately 6 to 122 mid, assuming an aquifer thickness of 1.8 to 1.9 in. Substan-

tially lower transmissivity and conductivity data were obtained from wells 299-E26-11 and 299-E35-2.

The transmissivity and conductivity for these wells are 6 mx/d and 11 m/d for 299-E26-11 and 6 m2/d

and 40 m/d for 299-E35-2. The results for the three wells that were reported are indicative of the

range of values that can be obtained in the 200 East Area. Data were not obtained for well

299-E26- 10 (Sweeney et at. 1994).

Regional groundwater flow is from west to east, but impacted by groundwater mounding resulting

from waste-water discharges. Groundwater generally flows from east to west in the uppermost aquifer

beneath the LERF Area. The direction of groundwater flow is dominated by residual hydraulic

mounding at the 216-B-3 Pond System (Figure 3.7). Decades of effluent discharges to this facility

continue to aft'ect groundwater flow, both inside and to the east of the 200 East Area. As discharges in

effluent disposal have declined, the mound beneath B Pond either has changed its shape or its position

as evidenced by the water level measurements surrounding the facility (Figure 3.10). Groundwater

elevations are predicted to reach their pre-production levels in this area as the mound beneath the

216-B-3 Pond System dissipates.
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3.3 Groundwater Chemistry

Groundwater chemistry in the uppermost aquifer beneath the LERF has been affected by liquid

waste discharged at the 216-B-3 Pond System. No specific pattern of chemical contamination has

been identified, but groundwater has been significantly diluted because of the large volume of river

water with lower dissolved solids than ambient groundwater (Reidel et at. 1995). Concentrations of

arsenic (Johnson 1993) and elevated total organic halides (TOX) have been identified in groundwater

beneath the 216-B-3 Pond System. The presence of arsenic has been proposed to be an artifact of
discharges to other facilities (e.g., the 216-A-29 Ditch and the 216-A-37 or 216-A-30 Cribs [Reidel

et al. 1995]). Arsenic, as well as uranium, was detected in the lower portion of well 699-37-47A. This

well was drilled for the PUREX Plant Cribs in 1996 (Lindberg et al. 1997). The constituent identified

as contributing to the elevated TOX is tris-2-chloroethyl phosphate (Hartman and Dresel 1997). The

source of this constituent currently is being investigated. Neither of these constituents are increasing

in concentration and are not considered to impact groundwater significantly in the LERF Area. No

exceedences of interim-status groundwater-monitoring parameters have been found.
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4.0 Groundwater-Monitoring Program

This section proposes a final-status RCRA detection-level groundwater-monitoring program for the
LERF. The groundwater-monitoring program is designed to achieve the following goals in a technically
sound and cost-effective manner;

• protect human health and the environment

• comply with the intent of final-status groundwater-monitoring requirements of WAC 173-303-645
and 40 CFR 264 Subpart F

• provide information for groundwater investigation and/or remediation.

This section presents a monitoring network design consisting of the existing wells; methods for sam-
pling and analysis, and a statistical approach for data evaluation.

The elements of this monitoring program were developed through a data quality objectives (DQO)
process (EPA 1993). The primary purpose of the DQO process is to ensure that the type, quantity, and
quality of data used in monitoring are appropriate for their intended purposes.

4.1 Objectives ofRCRA Monitoring

Three stages of groundwater monitoring programs are defined in WAC 173-303-645 with three sepa-
rate objectives. The detection monitoring program [173-303-645(9)] is designed to determine whether a
RCRA-regulated unit has adversely affected the groundwater quality in the uppermost aquifer beneath the
regulated unit ( i.e., whether a release has occurred). This is accomplished by comparing downgradient
concentrations of constituents of concern to values indicative of background concentrations. If a statisti-
cally significant increase (or pH decrease) over background occurs in any downgradient well, then a
compliance-monitoring program is initiated. In compliance monitoring, downgradient groundwater con-
centrations of constituents of concern are compared to the concentration limits set in the facility's permit.
Concentration limits could be those specified in WAC 173-303-645 5(a)(ii) or alternative concentration
limits established by Ecology. If concentration limits are exceeded, the regulated unit must implement a
corrective action program. The objective of corrective-action is to protect human health and the environ-
ment by removing the dangerous waste constituents and parameters or treating them in place.

' Results of the interim-status groundwater-monitoring program indicate that the LERF has not impacted
the groundwater quality beneath the site. Thus, a detection-monitoring program is deemed appropriate for
the site.

4.1
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4.2 Chemical Parameters and Dangerous Constituents

Nitrate, TOX, total organic carbon (TOC), tritium, gross alpha- and gross beta-emitting isotopes were

selected as the constituents of concern. The following factors were considered in deriving a constituent list

for the LERF: 242-A Evaporator campaign analysis, history of detection in the site groundwater, and other

potential source streams that have been identified for storage.in the LERF. Because the likelihood is small

that any release has occurred during LERF operational activities, the selection of the constituents of con-

cern was not driven by patterns of groundwater contamination. A broad analytical approach was selected

due to the inherent uncertainties associated with predicting long-term use of the LERF for effluent treat-

ment. Although waste treatment campaigns of DST wastes have produced a relatively narrow range of

effluent variability, future treatment campaigns may produce elevated levels of constituents that cannot be

predicted: Also, cleanup efforts throughout the site will produce source streams beyond the narrowly

defined chemical makeup of effluents generated by the 242-A Evaporator.

Nitrate was selected for groundwater analysis due to concentrations of ammonia in 242-A Evaporator

process condensate. The TOX and TOC analyses were selected to detect a wide variety of organic con-

stituents from various sources. These analytical methods will detect the presence of acetone, 1-butanol,

2-butanone, methyl isobutyl keytone, and pyridine in groundwater samples. As a group, these constituents

represent the current process knowledge for organic contaminants in the 242-A Evaporator process con-

densate. Radiological contaminants entrained in the process condensate necessitated the use of screening

techniques to identify gross activities for both beta- and alpha-emitting isotopes. Tritium was also identi-

fied in the process condensate and will be an early indication of contaminant transport to groundwater.

4.3 Concentration Limits

This section proposes the concentration limits for the LERF constituents of concern. These con-

centration limits serve as the compliance standards in case the regulated unit is found to impact the quality

of groundwater and the facility enters into compliance-monitoring status. At that time, concentration limit's

for additional constituents of concern will be proposed and a revised groundwater-monitqring plan will be

prepared. These concentration limits would be applied during compliance monitoring to determine whe-

ther corrective action might be necessary. It should be noted that concentration limits are not proposed for

the general contamination-indicator parameters (i.e., TOC, TOX, gross alpha, and gross beta). These indi-

cator species can only provide an indication of the presence of dangerous constituents in the groundwater.

They cannot identify the specific constituent(s) that cause the degradation in groundwater quality.

• Nitrate: 45,000 ppb (as NO3); based on final maximum contaminant level (MCL), 56 FR, January 30
1991

• Tritium: 80,000 pCi/V') (Eckerman et al.).

(a) Concentration assumed to yield an effective dose equivalent of 4 mrem/yr from a drinking-water

pathway.
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4.4 Groundwater-Monitoring Network and Point of Compliance

The proposed groundwater-monitoring network for the LERF contains four wells. Upgradient moni-
toring is accomplished with well 299-E26-11. The downgradient wells drilled for this facility include

299-E26-9, 299-E26-10, and 299-E35-2 (Figure 2.1). All wells were drilled to fulfill the requirements for

well network monitoring for RCRA sites (WAC 173-160). The well construction and completion sum-

maries, including schematics, for the four wells can be found in Appendix A. Specifically, the objective

was to select well locations that would monitor the uppermost aquifer for waste constituents of concern. In
the instance of the LERF, the constituents of concern include TOX, TOC, nitrate, tritium, gross beta, and

gross alpha. None ofthese constituents has been detected in significant quantities from LERF wells. The
three downgradient wells are west of the LERP to intercept any groundwater contaminants emanating from
the LERF and flowing with the groundwater in directions consistent with the operational history of the

facility.

Based on the Monitoring Efficiency Model (Wilson et al. 1992), the proposed downgradient wells
should provide a monitoring efficiency of approximately 95.5%, assumipg a groundwater-flow direction to
the west. The location of 299-E26-11 was selected to provide upgradient groundwater conditions for the
facility while attempting to minimize the influences of the 216-B-3 Pond System. The capability of the
monitoring network to provide representative samples will decline as groundwater reverts to the pre-
weapons production easterly flow direction, This reversal will have less impact than the overall decline
of water table elevation. The declines eventually will leave two downgradient wells without enough
groundwater to provide representative samples.

The point of compliance (POC) is defined in 40 CFR 264.95 and WAC 173-303-645 (6) as a "vertical
surface" located at the hydraulically downgradient limit of the waste management area that extends down

into the uppermost aquifer underlying the regulated unit. For the LERF, the POC should be the three
downgradient monitoring wells as described above (i.e., 299-E26-9, 299-E26-10, and 299-E35-2;

Figure 2.1).

4.5 Compliance Period

The compliance period is the number ofyears equal to the active life ofthe unit (including any waste-

management activity before permitting and the closure period). Typically, groundwater monitoring is

required for a period of 30 years following completion of closure activities, although this period may be

shortened or extended by the regulatory authority. If the regulated unit undergoes corrective action, then

the compliance period will be extended until it can be demonstrated that the applicable limit has not been

exceeded for a period of three consecutive years.

4.6 Sampling and Analysis

This section describes the sampling and analysis program for the regulated unit, including monitoring
parameters, analytical methods, monitoring frequency, and sampling protocols.
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4.6.1 Monitoring Parameters

Table 4.1 lists constituents to be analyzed for the regulated unit. This list includes the following:

• the indicator constituents identified in Section 4.2 (Only the constituents of concern to the LERF will

be used to determine whether statistically significant evidence of contamination has occurred)

• additional constituents to aid data interpretation (alkalinity, anions, and inductively coupled plasma

(ICP) metals)

• field parameters routinely acquired at the well head (pH, turbidity, specific conductance, and

temperature).

4.6.2 Sampling Frequency

The hazardous-waste regulations under RCRA ieqnire owners and operators of hazardous-waste facili-

ties to use design features and control features that prevent the release ofhazardous waste into ground-
water. Regulated units are also subject to the groundwater-monitoring and corrective-action standards of
40 CFR Part 264, Subpart F and WAC 173-303-645. These regulations require that a statistical method
and sampling procedure approved by the regulator(s) be used to determine whether there are releases from
regulated units into groundwater. Default statistical methods and sampling procedures are specified in
these regulations; however, alternatives are available as discussed below.

Historically, the default statistical method for detecting release from the regulated unit is the tests on

mean concentrations between upgradient (background) and downgradient wells. For facilities regulated

under the interim-status regulations, for example, a t-test is required to make this determination [40 CFR

265.93(b)]. For facilities regulated under the final status regulations, the recommended approach at the

time of promulgation was analysis of variance (ANOVA) (EPA 1989, page 4-1 and page 5-3) where the

Table 4.1. Constituent List for the 200 Areas LERF

Constituent List

Indicator Constituents Field parameters Other

TOC pH Alkalinity
TOX Turbidity Anions

Nitrate- Temperature Metals (filtered).by ICP(°)

Tritium Specific Conductance Method

Gross Alpha
Gross Beta

(a) ICP = Inductively Coupled Plasma.
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means of different groups ofobservations are compared to determine whether there are any significant
differences among the groups (e.g., background wells and compliance wells). If so, then contrast pro-
cedures may be used to determine where the differences lie.

The owner and operator has the latitude within the interim-status regulations to choose a t-test that will
accommodate the data collected, however. There is much less choice with regard to the data collection
requirement. Four replicate measurements (analyzed on the same sample) must be collected for the general
contamination-indicator parameters during each sampling event.

Under fmal status regulations, two sampling procedures are allowed: ( 1) a sequence of at least four
samples taken at an interval that ensures, .to the greatest extent technically feasible, that an independent
sample is obtained (i.e., the default sampling procedure); and (2) an alternate sampling procedure proposed
by the owner or operator and approved by the regulator(s) that is to be protective of human health and the
environment [40 CFR 264.97(g)(1) and (2), WAC 173-303-645 (8)(g)(i) and (ii)]. Underthe default sam-
pling procedure, the minimum number of samples that are to be collected each testing period isfour. This
minimum number was selected by the EPA to maintain consistency with the prior requirements (i.e.,
interim-status requirements using a t-test on means) that specified that the owner or operator collect one
sample from each well and divide it into four replicate samples for laboratory analysis (53FR, 39725).
Hence, EPA contended that requiring four samples to be collected from each well for laboratory analysis
should not impose an increase in the number of analyses but recognized that there may be an increase in
the field sampling costs associated with this sampling procedure. The requirement of four independent
samples, therefore, reflected EPA's position (in 1989) of being consistent with interim-status requirements
to collect four replicate samples and to use a test on mean concentrations as a default statistical method.

The most far-reaching change is the extension of groundwater-monitoring requirements to solid waste
facilities, mandated in the 40 CFR Part 258, Subtitle D regulations. In particular, the solid waste Final
Rule of 1991 dropped the four independent samples per monitoring period requirement (only one measure-
ment is required per monitoring event).

Another major change included the issuance of an Addendum (EPA 1992) to Interim Final Guidance
on StatisticalAnalysis ofGroundwater Monitoring Data at RCRA Facilities (EPA 1989). This Addendum
reflects more current thinking within the statistics profession and offers a series of currently recommended
techniques and updated advice concerning the Interim Final Guidance document (EPA 1992, page 1). One
of the revisions is the recommendation of using a two-phased testing strategy (EPA 1992, pages 67-74)
that evaluates each sample individually rather than relying on a test of the mean concentrations of several
independent samples (i.e., the ANOVA procedure). This revision is prompted because the ANOVA
method is to be avoided in the groundwater-monitoring applications for the following reasons (see Gibbons
1994, page 260 and EPA 1992, page 67): (1) the ANOVA procedure may have lower power for detecting
a narrow plume of contamination that affects only one or two wells in a much larger network (approxi-
mately twenty or more comparisons); (2) a significant ANOVA test result will not indicate which well or
wells is potentially contaminated without further post-hoc comparisons ( i.e., comparisons that are found to
be of interest after the data were collected); (3) because the one-way ANOVA procedure is not designed to
test mul'tiple constituents simultaneously, the overall false positive rate will be approximately 5%per con-

^ stituent, leading to a potentially high overall network-wide false-positive rate if many constituents need to
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be tested (It should be noted that a site such as LERF with six indicator constituents will have a 26% =1 -

(0.95)6 overall false positive rate); and (4) collection of four independent samples at a given well may

necessitate a several-month wait if the natural groundwater velocity at that well is low.

In summary, the reason for the requirement of four independent samples during each monitoring event

for facilities regulated under final status is that the one-way ANOVA can be performed (Davis and

McNichols 1994). This requirement was dropped in the solid waste Final Rule of 1991. The EPA 1992

Addendum acknowledges that the one-way ANOVA procedures (parametric and nonparametric) are less

attractive. It is desirable to seek alternative strategies (e.g., tolerance limits, prediction limits, or both) that

allow statistical testing for each new groundwater sample individually as it is collected and analyzed. Fur-

thermore, because each compliance well is compared with the interval limits separately, a narrow plume of

contamination can be identified more efficiently than with an ANOVA procedure. That is, no post-hoc

comparisons are necessary to find the contaminated wells, and the two-phased testing method has more

power against the "needle-in-a-haystack" contamination hypothesis. The alternative strategy, set out

below, is consistent with the Addendum to the Interim Final Guidance but does not require the collection

of four independent samples during each monitoring event.

The regulations allow the use of an alternate sampling procedure [40 CFR 264.97(g) (2) and WAC

173-303-645 (8)(g)(ii)] and statistical method, provided they meet the performance standards as specified

in 40 CFR 264.97(i) and in WAC 173-303-645(S)(ii). It also should be noted that in referring to "statisti-

cal methods" EPA endorsed a system approach to groundwater monitoring that evaluates the choice of a

level of significance, the choice of a statistical test, the sampling requirement, the number of samples, and

the frequency of sampling in their entirety, not by individual components (EPA 1989, page 2-4):

Based on justifications provided above, an alternate sampling procedure that is endorsed by EPA as

being protective ofhuman health and the environment is described briefly below. The compliance wells

and background wells will be sampled for indicator constituents (see column I of Table 4.1) at least semi-

annually during the compliance period. Other constituents will be sampled in all monitoring wells on an

annual basis. A two-staged testing strategy as recommended by EPA (1992) is proposed (see Section 4.7

for detail). During each semiannual sampling event, one sample will be collected from each well and

individually compared to the background values established for the regulated unit (i.e., the first stage).

The second stage is applicable to instance(s) where an initial exceedance(s) has occurred. In this stage, an

upper prediction limit (using background data) will be calculated and compared to results of verification

samples (i.e., confirmation sampling). Specifically, two verification resamples are to be obtained sequen-

tially (from each well which exceeds the tolerance limit) and analyzed for the constituent in question. A

statistical exceedance is declared if both verification resamples exceed the prediction limit. The use of

upgradient-monitoring data to establish the upper tolerance limits as background values (i.e., the first

stage) is described in Section 4.7.2. The proposed resampling scheme ( i.e., the second stage) is discussed

in Section 4.7.3. Temporal variabilities caused by seasonal effects are not expected in groundwater at the

LERF.
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- 4.6.3 Sampling Procedures

Groundwater-sampling procedures, sample-collection documentation, sample preservation and ship-
ment, and chain-of-custody requirements are described in Environmental Investigation Instructions (EII)
(WHC 1992), or superseding equivalent contractor procedures, and in the QualiryAssurance Project Plan
for RCRA Groundwater Monitoring Activities (WHq 1993) (or in superseding equivalent PNNL project
quality assurance plan, in preparation). Work by subcontractors shall be conducted to their equivalent
approved standard operating procedures.

All field-sampling activities will be recorded in the proper field logbook as specified in EII 1.5, or
superseding procedures, and subsequent revisions. Before sampling each well, the static water level will
be measured and recorded as specified in EII 10.2, or superseding procedures. Based on the measured
water level and well construction details, the volume of water in the well will be calculated and docu-
mented on the well sampling form or field notebook. Each well will be purged until the approved criteria
are met, as specified in Ell 5.8, or superseding procedures. Purge water will be managed according to
EII 10.3, or superseding procedures. If a well pumps dry because of very slow recharge or low water
levels, then samples will be collected after recharge.

Quality assurance requirements are defined in the PNL-MA-70, Qua/ityAssurance Manual (PNNL
1997) and Article 31 ofthe Hanford Federal Facility Agreement and Consent Order (Ecology and EPA
1996). The RCRA sampling and analysis program is supported by WHC (1993) or equivalent PNNL
documents. Sample-preservation and chain-of-custody procedures are described in Ell 5.1 (WHC-CM-(WHC-CM-
7-7), or superseding procedures.

4.6.4 Analytical Procedures

Procedures for field measurements (pH, specific conductance, temperature, and turbidity) are specified
in the user's manual for the meters used. The laboratory approved for the groundwater-monitoring pro-
gram will operate under the requirements of current laboratory contracts and will use standard laboratory
procedures as listed in the SW-846 (EPA 1986) or an altemate equivalent. Alternative procedures, when
used, will meet the guidelines of SW-846, Chapter 10. Analytical methods and quality control for the
RCRA groundwater-monitoring activities are described in WHC (1993) (or superseding PNNL quality
assurance plan, in preparation).

4.7 Statistical Methods

This section proposes statistical evaluation procedures for the LERF groundwater monitoring program.
Statistical evaluation of groundwater-monitoring data will comply with requirements set forth in the WAC
173-303-645(8)(h) and (i) final status regulations. Acceptable statistical methods for a final-status
detection-monitoring program includes ANOVA, tolerance intervals, prediction intervals, control charts,
test of proportions, or other statistical methods approved by Ecology [WAC 173-303-645(8)(h)]. The type
of monitoring, the nature of the data, the proportions of nondetects, spatial and temporal variations are
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important factors to consider when selecting appropriate statistical methods. Procedures outlined in the

following EPA technical guidance documents will be followed:

• Statistical Analysis ofGroundwater Monitoring Data at RCRA Facilities - Interim Final Guidance

(EPA 1989)

• Statistical Analysis ofGroundwater Monitoring Data at RCRA Facilities - Drqft Addendum to Interim

Final Guidance.(EPA 1992).

The concentrations of constituents ofconcern in POC wells will be compared with data from back-

ground wells semiannually to determine whether there is a statistically significant increase over back-

ground concentrations.

4.7.1 Approach

The goals of statistical evaluation methods proposed for the LERF are:

• The network-wide false-positive rate (across all constituents and wells being tested) should be kept at

an acceptable low level. (Note that the false-positive rate [or Type I error rate] is the probability that

the test will indicate contamination falsely although no contamination has occurred); and

• The test strategy should have adequate statistical power to detect real contamination when it occurs.

When the number of upgradient/downgradient comparisons is moderate to large (approximately twenty

or more), the false-positive rate associated with the testing network as a whole can be quite high. If the test

network consists oftwenty separate comparisons (e.g., four wells multiplied by five constituents) and a

false-positive rate for each individual well comparison is set at 1°/u, for example, then one would expect an

overall network-wide (i.e., facility-wide) false positive rate of over 18% [note that 18% - 1 - (0.99)°].

This means there is nearly one chance in five that one or more comparisons will register potential con-

tamination falsely even if none has occurred, adding additional sampling and analysis expense to verify

the false-positive results. To lower the network-wide false-positive rate, the number of tested consti-

tuents should be limited to the most useful indicators (EPA 1992, page 62; Gibbons 1994, page 16);

therefore, only the constituents of concern will be subject to statistical evaluations for the LERF.

Another strategy to lower the overall false-positive rate is to perform verification sampling to determine

whether the statistically significant diffen:nce between background and compliance-point wells is an

artifact caused by an error in sampling, analysis, statistical evaluation, or natural variation in ground-

water chemistry.

Another goal of the statistical method is to maintain adequate statistical power for detecting con-

tamination. The power of a test depends on several factors, including the background sample size, the

type of test proposed, and the number of comparisons (i.e., the false-positive rate). Other things being

equal, the larger the sample size (number of background samples), the larger the statistical power; there-

fore, the proposed statistical method should use historical groundwater-monitoring data (collected under
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the interim-status) to the greatest extent possible. The ANOVA procedures (either the parametric
method or the Kruskal-V.Vallis test) are not proposed because they may have less power for detecting a
narrow plume of contamination. Furthermore, a significant ANOVA test result will not indicate which
well or wells is potentially contaminated without further evaluation (see Section 4.6.2).

After careful evaluation of statistical methods (that are acceptable for a fmal-status detection moni-
toring), a two-phase testing strategy that is recommended by EPA ( 1992, pages 67-75) is proposed for
the LERF. In the first stage, an upper tolerance limit (for each constituent of concern) with pre-specified
average coverage will be calculated based on background (upgradient well) data and will be compared to
individual compliance-point (downgradient well) samples. The second stage is applicable to instance(s)
where an initial exceedance(s) occurred. In this stage, an upper prediction limit (using background data)
will be calculated and compared to results of verification samples (i.e., confirmation sampling): Specifi-
cally, two verification resamples are to be obtained sequentially (from each well which exceeds the
tolerance limit) and analyzed for the constituent in question. A statistical exceedance is declared if both
verification re-samples exceed the prediction limit.

The use of an upper tolerance limit as an initial screening tool is more powerful than the use of an
upper prediction limit. An upper tolerance limit is designed to cover a certain specified percentage of all
future measurements from the background distribution with (I - a)% confidence. By contrast, an upper
prediction limit is designed to covet 100% of the future k measurements. If the number of future com-
parisons (e.g., the product of the number of monitoring wells and the number of constituents) is moderate
to large (e.g., atwenty), the tolerance limits will be smaller than prediction limits. The proposed screen-
ing approach results in a statistical comparison that is more conservative in detecting small releases, and
is therefore more protective of human health and the environment. Once an initial exceedance is
observed, however, an upper prediction limit should be used for the verification resampling to control
the overall false positive rate; an artifact of the built-in failure rate associated the upper tolerance limit
(i.e., incomplete well coverage). The use of upgradient monitoring data to establish the upper tolerance
limits (i.e., the first stage) is described in Section 4.7.2. The proposed re-sampling scheme (i.e., the
second stage) is discussed in Section 4.7.3.

4.7.2 Background Values

Certain assumptions concerning the. statistical model or methods are required to determine and inter-
pret background groundwater characteristics properly at the regulated unit. These assumptions and/or
justifications are stated below.

• Groundwater-monitoring data are representative of actual groundwater conditions in the uppermost
aquifer beneath the site. Representativeness is best satisfied by following prescribed sampling and
analysis procedures and collecting a sufficient number of samples.

• Seasonal or temporal variations are insignificant. As discussed earlier, temporal variabilities caused by
seasonal effects are not expected at the LERF.
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Groundwater-chemistry data are typically log-normally distributed. The use of a log-normal

distribution as a default statistical model is justified because: (1) most groundwater-monitoring data

are positively skewed and are restricted to positive values; (2) all of the available statistical tests for

distribution assumptions are inadequate when the sample size is small (approximately less than

twenty observations); (3) EPA's experience with contaminant concentration data, and groundwater-

monitoring data in particular, suggests.that a log-normal distribution generally is more appropriate as

a default statistical model than normal distribution (EPA 1992, page 2); and (4) pollutant sources are

randomly diluted in a multiplicative fashion through repeated dilution and mixing with uncontami-

nated water, which can lead mathematically to a log-normal distribution (Ott 1990).

Background values (area) are defined as the levels of chemical, physical, biological, and radiological

constituents or parameters upgradient of a unit, practice, or activity that have not been affected by that unit,

practice, or activity. Background groundwater concentration, for a particular constituent of concern, is
defined statistically as the 95% ("the coverage") upper tolerance limit with a 95% confidence ("the toler-
ance coefficient") (Ecology 1996a, page 65). The use of a coverage of 95% and a tolerance coefficient of
95% is also recommended by EPA (1989 and 1992). These recommendations are consistent with methods
for defining background concentrations as required under the "Model Toxics Control Act Cleanup Regu-
lation,° WAC 173-340 (Ecology 1996b amended). One-sided upper tolerance limit for normally distri-
buted data is of the form:

X + ks (1)

where X is the sample mean; k is a multiplier based on the coverage, the confidence level,and sample

size; and s is the sample standard deviation. Values ofk can be obtained from Natrella ( 1966) and Gilbert

(1987, Table A.3). The upper tolerance limit for log-normally distributed data can be estimated by

(1) transforming the raw data using log10 (common logarithm) or log, (natural logarithm); (2) calculating
the upper tolerance limit using the log-transformed data and Equation ( 1); and (3) back-transforming
(antilog) to the original unit.

Before using these parametric limits that depend heavily on the normality (or log-normality) assump-

tion, the adequacy of normal (or log-normal) distribution as a model will be assessed by probability plots

and/or statistical goodness-of-fit tests, such as the Shapiro-Wilk test or the Lilliefors test of normality

(Gilbert 1987; Conover 1980).

When the normal or log-normal distribution cannot be justified, the use, of nonparametrib tolerance

intervals may be considered. The upper tolerance limit is usually the largest observed value in a random

sample. The nonparametric tolerance intervals, however, require a large number of samples to provide a
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reasonable coverage and tolerance coefficient. The number of samples needed for a minimum coverage of
P% and a tolerance coefficient of (1 - a)% is (Gumbel 1958, page 68):

log10 a
n = (2)

loglo P

To have a minimum coverage of 95% and 95% confidence, 59 background samples are needed. Due
to the large background sample size requirement, a non-parametric tolerance limit (with a minimum cover-
age of 95% and a 95% confidence) may not be practical in groundwater-detection monitoring. If one can
use an average coverage of 95% (not the minimum as discussed above), however, then at least nineteen
background samples are needed to achieve 95% coverage on the average., [Note: When the maximum
sample value is chosen as the upper tolerance limit, then it can be shown that the expected coverage is
equal to n/(n+l)]. If background samples are less than nineteen, then a lower average coverage and/or
a lower confidence level would result.

Analytical results were reviewed under the aegis of the RCRA quality-control (QC) program. The QC
program that supports the sampling and analysis of groundwater from the LERF is described in the PNNL
comprehensive groundwater-monitoring report (Hartman and Dresel 1997). For the LERF, verified and
validated groundwater-monitoring data (from upgradient well 299-E26-11) except for TOC and TOX,
were used to establish the background value for each dangerous constituent of concern using Equation (1).

The reasonableness of the assumed log-normal (or normal) distributions was tested using the Lilliefors
test for normality of data. The test results indicated that all of the dangerous constituents of concern can be
reasonably approximated by log-normal (or normal) distributions, except for nitrate. On further evaluation
there appear to be two concentration groups. Concentrations of earlier nitrate data (collected from June
1991 to April 1992, four data points) range from 4,900 µg/L to 6,100 µg/L. The range of the recent data
(from July 1992 to January 1996, six data points) is from 7,400 µg/L to 8,200 µg/L. Because the earlier
nitrate data are not representative of the current conditions, they are not used in thebackground value deri-
vation. A statistical goodness-of-fit test is not performed for nitrate data because of insufficient data (six
data points); however, upper tolerance limits (for a log-normal, normal, and non-parametric distribution)
were calculated and evaluated. These limits (normal = 8,700 pg/L, log-normal = 8,800 µg/L, and non-
parametric = 8,200 pglL) are fairly comparable. Hence, an upper-tolerance limit based on a log-normal
distribution is proposed as the background value for nitrate. As more monitoring data are collected, this
value will be re-evaluated.

TOX data analyzed during the period from January 1992 through October 1993 were flagged with "Y"
(suspect) because of audit concerns. These data were eliminated from further statistical evaluation because
the validity of such data is in doubt. In addition, the majority of the TOC and TOX data (from upgradient
well) were essentially nondetects. These data were either reported with a "U" qualifier, indicating that data
were below the method detection limit (MDL), or reported with a "L" qualifier, indicating that data were
between the MDL and the contractually required detection limit. Furthermore, analytical laboratories and
the MDLs have changed several times over time (from June 1991 to January 1997). It is not appropriate to
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use these essentially not-detected TOC and TOX data to calculate the background values using Equa-

tion (1) because the lack of estimates of background variability precludes the determination of the upper-

tolerance limits.

To overcome this problem, the limit of quantitation (LOQ) will be used as a surrogate background

value for TOC and similarly for TOX. The LOQ is defined as the level above which quantitative results

may be obtained with a specified degree of confidence (Keith 1991). It is determined by using field-blanks

data. Note that the field blanks are QC samples that are introduced into a process to monitor the perform-

ance of the system. The use of field blanks to calculate LOQ is preferred over the use of laboratory blanks

because field blanks provide a measure of the errors in the entire sampling and analysis system. Methods

to calculate LOQ are described in detail in Schmid et al. (1991b).

Based on above discussions, the following background values are proposed for the LERF and are

presented in Table 4.2. The necessary summary statistics and k values are also provided. It should be

noted that the means and standard deviations shown in Table 4.2 are expressed in respective log unit of

measurement (common logarithm).

Background values (i.e., upper tolerance limits) will be compared with individual sample results.

obtained from downgradient compliance wells semiannually. If an initial exceedance(s) occurs, then an

upper prediction limit calculated from background data (see Section 4.73) will be calculated and com-

pared to re-samples from well(s) which exceed the tolerance limit (i.e., confirmation sampling). In addi-

tion, background values will also be used to track the encroachment of upgradient sources of contaminant

plumes. In order to assure that the background database contains independent and representative measure-

ments, new data will be added that are determined to belong to the same background population. Back-

ground values (listed in Table 4.2) and the statistical approach will be evaluated and updated periodically

to reflect these additions. If changes in groundwater flow directions result in changes in definition of

upgradient well(s) or changes in site conditions, then background values will be re-established. If statisti-

cal evaluation methods are no longer effective to achieve its goals (see discussions in Section 4.7.1) caused

by changing site conditions, then a new statistical approach will be proposed.

4.7.3 Confirmation Sampling

Tolerance limits have a built-in failure rate of (I - P)%; for example, one would expect 1 in every

20 samples to be outside of the upper 95% tolerance limit just by chance. Verification re-sampling is

necessary to decrease the chance of a false-positive decision because of either the built-in failure rate or

the effects of gross errors in sampling or analysis. This is the best currently available approach to balance

false-positive and false-negative decisions in groundwater-monitoring applications (Gibbons 1994,

page 15). In case of an initial exceedanee, a verification sampling is needed to determine if the exceedance

is an artifact caused by an error in sampling, analysis, or statistical evaluation or natural variation in the

groundwater. Recent EPA guidance ( 1992) encourages the use of re-sampling as a means to reduce the

facility-wide false-positive rate.
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Table 4.2. Proposed Background Values(°) for the LERF

Constituent of

Concern

Number of
Background

Samples
Transformed

Mean

Transfonned
Standard
Deviation Multiplier (K)

Upper
Tolerance
Limit

Tritium 14 3.267 0.0746 2.614 2,900 pCi/L

Nitrate(b) 6 3.8796 0.0174 3.711 8,800 µg/L

Gross Alpha 12 0.333 0.162 2.736 5.97 pCi/L

Gross Beta 12 0.7431 0.1324 2.736 12.74 pCi/L

TOCO) NA NA NA NA LOQ

TOXW NA NA NA NA LOQ

(a) Background values are defined as the upper 95% tolerance limit with 95% confidence.

(b) Nitrate data collected from 1/21/92 to 1/3/96 were used. Earlier nitrate data were not unrepresenta-

tive of current conditions.

(c) Most recently calculated LOQ will be the surrogate background value.

As'described in Section 4.7.1, a two-phase testing strategy is proposed for the LERF. The second-

stage confirmation sampling is applicable to instance(s) where an initial exceedance(s) occurred. Each

well that triggers the upper tolerance limit is re-sampled for only those constituents that triggered the limit

and is retested using an upper prediction limit established from background (upgradient) data.

A prediction interval is a statistical interval constructed to include a specified number of future obser-

vations (or the average of several future observations) from a population or distribution with a specified

probability. That is, after sampling background well(s) for some time and measuring the concentration of

an analyte, the data can be used to construct an interval that will contain the next analyte sample or sam-

ples (assuming the distribution has not changed). If concentrations of future observation(s) (or their mean)

at a compliance-point well are above the upper prediction limit, then evidence of contamination is indi-

cated. The formula to calculate an upper parametric-prediction limit for a single future observation (appro-

priate for a normal distribution) is provided in EPA (1989, pp. 5-24 to 5-28) and is stated below:

X+ t(n-1.k1-a) * 5* 1+ (3)n

where X and s are the mean and standard deviation for the background well data; n is the number of obser-

vations in the background data; k is the number of future comparisons (e.g., the product of the number of
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monitoring welis and the number of constituents); and t(.,, k 1^) is the Bonferroni t-value, which is equiva-

lent to the usual t-value at the ( 1- a/k) level with (n - 1) degrees of freedom. If data can be approximated

by a log-normal distribution, then one should:

• Transform the original data into log units;

• Obtain estimates of mean and standard deviation of the log-transformed variable;

• Calculate the upper prediction limit using Equation (3); and

• Back-transform (anti-log) the calculated upper prediction limit into original unit.

When the parametric assumptions of a normal-based (or a log normal-based) prediction limit cannot be

justified, then a non-parametric prediction interval may be considered. A non-parametric upper prediction

limit typically is constructed by estimating the limit to be the maximum observed value of the set of back-

ground samples. If there are too few background measurements to achieve an adequate site-wide false

positive rate using the non-parametric approach, Poisson prediction limits are a suitable replacement. The

formula used to compute the Poisson prediction limit can be found in EPA (1992, pages 35-38) and in

ASTM ( 1996, page 11).

Note that Equation (3) assumes that the future multiple comparisons (i.e., verification-sampling events)

are independent. This is not true in the context of upgradient versus downgradient comparisons where

each new monitoring measurement is compared to the same upgradient background limit. If background-

sample sizes of n = 20 or more, then a prediction limit based on Bonferroni-adjusted t-value yields similar

results to those obtained by the multivariate t-statistic that accounts for the correlation among repeated

comparisons (Gibbons 1994, page 25).

The use of Bonferroni, t-value to control the overall site-wide false-positive rate is not recommended

when the number of future comparisons is large. In such an instance, it does so at the expense of the false-

negative rate (i.e., failure to detect contamination when present). This is not acceptable. Conversely, con-

trol of the false-negative rate at the expense of the false-positive rate is also unacceptable. The best cur-

rently available approach to balancing false positive- and false-negative rates in groundwater-monitoring

applications is the use of verification re-sampling (Gibbons 1994, page 15).

Confirmation retesting can be accomplished by taking a specific number of additional, independent

samples from well(s) where a specific constituent triggei•s the initial exceedance. Because more indepen-

dent data are added to the overall testing procedure, retesting of additional samples, in general, will make

the statistical test more powerful and result in a more reliable determination of possible contamination:

The objectives for the verification sampling, therefore, are to ensure: (1) quick identification and confir-

mation of contamination exceeding the background value, if any, and (2) the statistical independence of

successive resamples from any well where initial exceedance has occurred. The performance ofthe statis-

tical retesting strategy depends substantially on obtaining independent verification samples from the

triggering well. These re-samples, therefore, must be separated enough by time so that the well could be

recharged and restabilized.
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Based on the results of simulation study described by Gibbons (1994, pages 18-32), it is proposed to
accomplish confirmation retesting by adopting a plan in which both of two resamples must exceed the
prediction limit for a statistically significant increase (over background) to be declared. Specifically, the
verification sampling will be conducted as follows. If the initial sample result exceeds the upper tolerance
limit (i.e., the first stage), then a re-sample is obtained from each of the triggering well(s) and analyzed for
the constituent in question. If that measurement is less than the prediction limit (e.g., calculated using
appropriate table from Gibbons) or less than the maximum observed background value, then no further
sampling is necessary. A statistically significant result will be declared only if both re-sample results are
larger than the upper prediction limit.

For constituents of concern, upper prediction limits cannot be calculated at the present time because
the number of future comparisons (k) and the number of observations in the background database (n) at
that time cannot be specified in advance. Recommended confidence levels (I- a)% for the two-staged
retesting strategies are provided in EPA ( 1992, page 70). A 90% confidence level for the upper prediction
limit and a 95% coverage for the tolerance limit is deemed appropriate for the LERF at the present time.
One should refer to the table that provides parametric retest strategies (see EPA 1992, page 70), however,
or refer to the appropriate tables provided in Gibbons (1994, pages 24- 31), or to the formulas provided in
ASTM ( 1996, pages 10-11), to find the best combination of confidence level and coverage ratio at the time
when actual exceedance has occurred because the number of background samples would be different than
that was used in Table 4.2.

4.7.4 Non-Detects

Non-detects will be handled using the recommendations stated in the EPA guidance documents (1989
and 1992). In general, non-deteqts will be less of a problem in using a nonparametric method to evaluate

compliance data. If a parametric statistical method is used, then the handling of non-detects will depend

on the percentage'of detected values. Basically, a substitution method (use two of the detection limits to

replace non-detects) will be used if less than 15% of all samples are non-detects. If the percent of non-

detects is between 15% to 50%, then either Cohen's method (requires either normal or log-normal data) or

Aitchison's adjustments will be used. Detailed descriptions of these methods can be found in EPA (1989

and 1992). When more than 50% ofthe sample values are non-detects, then the Poisson model may be

used to derive a Poisson tolerance limit and a Poisson prediction limit (EPA 1992, pp. 35 - 40). If back-

ground data are essentially non-detects, then most recent LOQ will be used as the upper tolerance limit and

upper prediction limit.

4.7.5 Outliers

An "outlier" is an observation that does not conform to the pattern established by other observations in
the data set. Possible reasons for its occurrence include contaminated sampling equipment, inconsistent
sampling or analytical procedure; data transcribing error, and true but extreme measurements. Statistical
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methods such as Grubbs' method (Grubbs 1969) for testing of outliers and/or the box-and-whisker plot

(Ostle and Malone 1988) may be used. Once an observation is found to be an outlier, then the following

action can be taken:

If the error can be identified and the correct value can be recovered through the data review process

(see Section 5.1), then replace the outlier value with the corrected value.

• If the error can be documented but the correct value cannot be recovered, then the outlier should be

deleted. Describe this deletion in the statistical report.

• If no error can be documented, then assume that the value is a valid measurement; however, obtain

another sample to confirm the high value, if necessary.

4.8 Determining the Rate and Direction of Groundwater Flow

Depth to water will be measured in the four LERF groundwater-monitoring wells during sampling and

as part of the site-wide water-table elevation model. Maps produced from the site-wide model will be used

to interpret the direction of groundwater flow and to derive the water-table gradient for the LERF. The

gradient, in turn, will be used with estimated values of hydraulic conductivity and effective porosity to

calculate flow rate using the Darcy equation.

4.9 Continuation of Monitoring Compliance at the LERF

The general groundwater-flow direction is from west to east in the vicinity of the 200 East Area; arti-

ficial recharge due to the B Pond system perturbs the general trend. The resulting groundwater mound

creates flow direction in the vicinity of the LERF that is currently opposite the general west-to-east flow

directions. The inferred flow is from east to west beneath the LERF. As the influence of the groundwater

mound diminishes with distance, the general west-to-east flow prevails. As discharge volumes continue to

decline in the future, the perturbation in groundwater-flow direction discussed above will subside. In addi-

tion, the water table continues to decline beneath the facility in response to adecline in the groundwater

mound beneath B-Pond.

Because groundwater elevations in the Central Plateau were not well documented before nuclear pro-

cess operations at the Hanford Site, it is generally unknown at what elevation groundwater will stabilize. It

is possible that the uppermost aquifer beneath the LERF will not reside in the Hanford formation or in

remnants of the Ringold Formation. The next water-bearing interval occurs in the sediments of the Rattle-

snake Ridge Interbed. This aquifer system exists under confined conditions between the Elephant Moun-

tain and Pomona Members of the Saddle Mountain Basalt Formation.

I
The Hanford formation eventually will yield only negligible quantities of groundwater for representa-

tive samples. The LERF groundwater-monitoring network will then cease to fulfill its intended function.

A replacement or alternate monitoring system will have to consider the changing hydrogeologic conditions

beneath the facility. Monitoring efficiency studies will also address an expected groundwater flow reversal
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^-. that may precede the effective loss of water in the groundwater-monitoring network. Activities that will
take place to obtain the necessary information to maintain compliance include:

• semi-annual groundwater elevation measurements from the LERF network and from wells in the
vicinity of the facil ity

• monitoring efficiency modeling for the current network based on current flow conditions

• modeling of groundwater flow throughout the 200 East Area to predict possible future flow conditions

• combining modeling results to determine network efticiency and modification requirements for the
network

It would not be prudent, therefore, to recommend specific countermeasures to correct the monitoring
network because it is fiilly functional at this time. Projections ofwhen the groundwater elevation beneath
the LERF.will reach a level where the network cannotfulfill regulatory requirements are not exact. The
effective life-span of the network has exceeded earlier projections of water-level decline in LERF monitor-
ing network wells (Wurstner and Freshley 1994) (Figure 3.9). There is a strong probability that the net-
work will lose one well by 2000. Two wells out of the network might not provide representative samples
in six years.

Because the methodology available for monitoring compliance at this facility at some arbitrary future
time cannot be assumed, it is more reasonable to recommend a monitoring system blose to the time when
the groundwater network is no longer compliant.
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5.0 Data Management and Reporting

This section describes data-management practices and reporting requirements for the regulated unit.

5.1 Data Storage and Retrieval

All contract analytical laboratory results are submitted by the laboratory in electronic form and are
loaded into the HEIS database. Parameters measured in the field either are entered into HEIS manually or
through electronic transfer. Data from the HEIS database may be downloaded to smaller databases, such
as the Geosciences Data Analysis Toolkit (GeoDAT) for data validation, data reduction, and trend analysis.

Record copies of data are stored at the laboratory until the contract is terminated, then sent to PNNL
for storage. Field records are stored at PNNL.

5.2 Data Verification and Validation

. Verification and validation of groundwater chemistry and water-level data is or will be performed
according to WHC-CM-7-8, Section 2.6 (WHC 1992) or an equivalent PNNL procedure. Data are flagged
if quality control is suspect. Data are also screened for completeness and representativeness by a project
scientist assigned to the regulated unit. Data are compared to historical and spatial trends. Suspect data

are investigated through the data-review process and are flagged in thedatabase.

5.3 Reporting

The results of the statistical evaluation will be submitted to Ecology in the form ofRCRA quarterly

reports and the groundwater annual monitoring report. The statistical results might include a list of
groundwater parameters analyzed, detection and/or quantitation limits, and background values. If a
statistically significant increase ( after the confirmation resampling evaluation process) in one or more
of the constituents of concern is determined, then the following steps will be taken:

• Notify Ecology in writing within 7 days of the finding with a report indicating which chemical

parameters or dangerous-waste constituents have shown statistically significant increases over the
background values, and which points of compliance (wells) are involved.

• Submit an application for a permit modification to establish a compliance-monitoring program to
Ecology in 90 days.

In case of a false positive claim, the following procedures will be taken:

Notify Ecology in writing within 7 days of the finding ( i.e., exceedance) that a false-positive claim will
be made.
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Submit a report to Ecology within 90 days. This report should demonstrate that a source other than the

LERF caused the contamination or that the detection resulted from an error in sampling, analysis, or

evaluation or natural variation in groundwater.

Submit an application for a permit modification, if necessary, to make appropriate changes to the

detection-monitoring program within 90 days.

• Continue to monitor in accordance with the detection-monitoring program.
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6.0 Compliance-Monitoring Program

A compliance-monitoring program that satisfies requirements set forth in WAC 173-303-645 (10) will

be established for the LEFF if groundwater sampling during detection-level monitoring reveals statistically

significant increases (or pH decreases) over background concentrations for groundwater. If compliance

monitoring is required, then the DQO process will be used to guide the selection of constituents of con-

cern, sampling and analysis, statistical methods, etc. If other groundwater constituents indicative of
migrating waste products are identified, then the list of groundwater parameters will be revised to include

such constituents. In the compliance monitoring programs, the constituents of concern will be compared to
concentration limits [maximum contaminant levels (MCLs)]. A revised groundwater-monitoring plan will

be prepared and submitted to Ecology for approval.
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7.0 Corrective-Action Program

If, at a point of compliance (a well), dangerous constituents of concern are measured in the ground-

water at concentrations that exceed the applicable groundwater-concentration limit, Ecology must be

notified in 7 days, and an application to modify the permit to include a corrective-action plan must be sent

to Ecology within 90 days. After concurrence from Ecology, a corrective-action level-monitoring program

will be established. The development of a corrective-action level-monitoring program will be initiated by

integration ofRCRA/CERCLA programs. A description of the groundwater-monitoring plan that will be

used to assess the effectiveness of the corrective/remedial action measures will be prepared and submitted

to Ecology when the need for correctiveaction is first identified.
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Appendix A

Well Construction Diagrams for the LERF
Groundwater-Monitoring Network



I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY
Method: Cable toot Method: Hard toot NUMBER: 299-E26-9 WELL N0: LF-2
Drilling 200E Additives Hanford
Fluid Used: Potable water Used: None Coordinates: N/S N 44.779.9 E/W u 46.960.4
Driller's WA State State NAD83 N 137,133.40m E 575,576.37m
Name: M Thorenson Lic Nr: Not documented Coordinates: N 449.961 E 2 .248.250
Drilling Company Start
Company: Kaiser En ineers Location: Hanford Card #: Not documented T____ R„__ S
Date Date Elevation
Started: 09Ju190 Complete: 10Aua90 Ground surface: 599.89 (Brass cap)_

Depth to water: 195.2-ft Aug90
(Ground surface) 197.4-ft 14Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-10: Sandy GRAVEL
10-25: Muddy sandy GRAVEL
25»35: Sandy GRAVEL
35«40: Gravelly SAND
40»42: Muddy SAND
42»45: Gravelly SAND
45»50: Sandy GRAVEL
50-55: Muddy sandy GRAVEL
55-70: Sandy GRAVEL
70-75: Muddy sandy GRAVEL
75»100: Sandy GRAVEL
100-105: Muddy sandy GRAVEL
105»115: Sandy GRAVEL
115»120: Muddy sandy GRAVEL
120-125: Gravetly SAND
125-145: Sandy GRAVEL
145«150: Muddy sandy GRAVEL
150»155: Sandy GRAVEL
155-180: Muddy sandy GRAVEL
180»201: Sandy GRAVEL
201»202.5: BASALT

Depth of surface seal [O.ON18.6-ft ]
Type of surface seat:
Cement grout, 3.2«18.6-ft
4-ftx4-ftx6-in concrete pad
extends 3.2-ft into annulus

4-in ID stainless steel casing,
+1.0»190.3-ft

Hole diameter,
0.0-59.8-ft , 13-in nominal
59.8»157.5-ft , 11-in nominal
157.5»202:5-ft , 9-in nominal

8entonite crumbles,
18.64+182.9-ft. 8-20-mesh

'k-in bentonite pellets,
182.9-186.5-ft

Silica sand pack,
186.5»201.0-ft. 20»40-mesh

4-in ID T304 stainless steel screen,
w/channet pack
190.3»200.9-ft. #10-slot

.Q----' Fill, 201.0»202.5-ft
1e ; Borehole drilled depth: [ 202.5-ft ]

Drawing By: RKL/2E26-09.AS8

Date : 17Sep93
Reference :

^~^-----; Elevation of reference point: [602.89-ft ]
(top of casing)
Height of reference point above[ 3.00-ft ]

^ ground surface
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E26-9

WELL DESIGNATION . 299-E26-9
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY . LERF
HANFORD COORDINATES : N 44,779.9 w 46,960.4 [200E-18Sep90]
LAMBERT COORDINATES :. N 449,961 E 2,248,250 [HANCONV]

N 137,133.40m E !575,576.37m [NAD83-18Sep90]
DATE DRILLED . Aug90
DEPTH DRILLED (GS) : 202.5-ft
MEASURED DEPTH (GS) : 201.6-ft, 25Jan93
DEPTH TO WATER (GS) : 195.2-ft, 01Aug90;

197.4-ft, 14Jun93
CASING DIAMETER . 4-in stainless steel, -+1.0»190.3-ft;

6-in stainless steel, +3.0»-0.5-ft
ELEV TOP CASING . 602.89-ft, [200E-18Sep90]
ELEV GROUND SURFACE : 599.89-ft, Brass cap [200E-18Sep90l
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 190.3»200.9-ft, 4-in #10-slot stainless steel;

with channel pack
COMMENTS . FIELD INSPECTION, 25Jan93;

6-in stainless steel casing. 4-ft by 4-ft concrete pad,
capped and locked, brass cap in pad with well ID.
Not in radiation zone. DTV=200.3-ft, DTB=204.6-ft (TOC)
OTHER:

AVAILABLE LOGS . Geologist
TV SCAN COMMENTS . Not applicable
DATE EVALUATED . Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE . LERF quarterly water level measurement, 01Feb91»14Jun93;
CURRENT USER . WHC ES&M w/L monitoring and RCRA sampling,

PNL sitewide sampling 93
PUMP TYPE . Hydrostar, intake 8 199.2-ft (GS)
MAINTENANCE

4 posts, 1 removable
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample WELL TEMPORARY .

Method: Cable toot Method: Not documented NUMBER: 299-E26.-10 WELL NO: LERF-3

Drilling 200E Additives Hanford

Fluid Used: Potable uater Used: None Coordinates: N/S N 44.420.1 E/W W 46,919.3

Driller's WA State State NAD83 N 137,023.76m E 575,589.23m

Name: L Watkins Lic Nr: Not documented Coordinates: N 449,602 E 2 .248.292

Drilling Company Start

Company: Kaiser Engineers Location: Hanford Card #: Not documented T R_ S

Date Date Elevation

Started: 20Ju190 Complete: 28Aug90 Ground surface: 598.49-ft (Brass cap)

Depth to water: 193.3-ft Sed90
(Ground surface) 196.0-ft 14Jun93 l l . . 1 Elevation of reference point:

(top of casing)
[601.47-ft ]

GENERALIZED Geologist's
STRATIGRAPHY Log
SL=slightly

0-5: Graveely rtuddy SAND
5»24: Sandy GRAVEL
24-30: Sl gravelly SAND
30»35: Gravelly SAND
35«1D0: Muddy sandy GRAVEL
100»105: GRAVEL
105»110: Muddy sandy GRAVEL

110-130: Sandy GRAVEL
130-135: Muddy sandy GRAVEL

135-145: Sandy GRAVEL
145-150: Muddy sandy GRAVEL

150-155: Sandy GRAVEL
155»160: Muddy sandy GRAVEL

160-165: Sandy GRAVEL
165-204.3: Muddy sandy GRAVEL

204.3»206.6: BASALT

Drawing By: RKL/2E26-10.AS8
Date : 17Sep93
Reference :

Height of reference point above[ 2.98-ft ]
ground surface

Depth of surface seal
Type of surface seat:
Cement grout, 2.7»20.4-ft
4x4-ft x 6-in concrete pad
extends 2.7-ft into annulus

[2.7«20.4-ft ]

4-in ID stainless steel casing,
+1.0»190.5-ft

Hole diameter,
0.0»59.8-ft , 13-in nominal
59.8-169.7-ft , 11-in nominal
169.7»206.6-ft , 9-in nominal

Bentonite crumbles,
20.4-183.9-ft. 8-20-mesh

Yrin Volclay bentonite tablets,
183.9»187.4-ft

Silica sand pack,
187-4»206.1-ft, 20-40-mesh

4-in T304 stainless steel screen
w/channel pack
190.5-206-1-ft

Fill, 206.1-206.6-ft
Borehole drilled depth; C 206.6-ft ]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E26-10

WELL DESIGNATION . 299-E26-10
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY . LERF
HANFORD COORDINATES : N 44,420.1 W 46,919.3 [200E-18Sep90]
LAMBERT COORDINATES : N 449,602 E 2,248,292 (HANCONVI

N 137,023.76m E 575,589.23m [NAD83-18Sep90]
DATE DRILLED Aug90
DEPTH DRILLED ( GS) : 206.6-ft
MEASURED DEPTH (GS) : 206.7-ft, 27Aug93
DEPTH TO WATER (GS) : 193.3-ft, 04Sep90;

196.0-ft, 14Jun93
CASING.DIAMETER . .4-in stainless steel, -+1.0»190.5-ft;

6-in stainless steel, +3.0»-0.5-ft
ELEV TOP CASING 601.47-ft, [200E-18Sep90)
ELEV GROUND SURFACE : 598.49-ft, Brass cap [200E-18Sep90]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL : 190.5»206.1-ft, 4-in #10-slot stainless steel;

with channel pack
COMMENTS . FIELD INSPECTION, 27Aug93;

4 and 6-in stainless steel casing.
4-ft by 4-ft concrete pad, 4 posts, I removable.
Capped and Locked, brass cap in pad with well ID.
Not in radiation zone.
OTHER:

AVAILABLE LOGS . Geologist
TV SCAN COMMENTS . Not applicable
DATE EVALUATED . Not applicable
EVAL RECOMMENDATION : Not applicable.
LISTED USE . LERF quarterly water tevei measurement, 01Feb91»14Jun93;
CURRENT USER . WHC ES&M w/l monitoring and RCRA sampling,

PHL sitewide sampling 93
PUMP TYPE . Hydrostar, intake E1 201.2-ft CGS)
MAINTENANCE
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I WELL CONSTRUCTION AND COMPLETION SUMMARY l

Drilling Sample Drive barrel WELL TEMPORARY

Method: Cable tool Method: Hard toot NUMBER: 299-E26-11 WELL NO: LF-4
Drilling 200E Additives Hanford
Fluid Used: Potable water Used: None Coordinates: N/S N 44,779.2 E/Y W 44.979.2
Driller's WA State State NAD83 N 137,134.88m E 576,180.17m
Name: L Watkins Lic Nr: Not documented Coordinates: N 449.966 E 2 .250,231
Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card #: Not documented T_ R_ S
Date Date Elevation
Started: 21Jun90 Complete: 20Au990 Ground surface: 596.72-ft (Brass cap )

Depth to water: 1B9.9-ft Aug90
(Ground surface) 191.3-ft 14Jun93

GENERALIZED GeoLogist's
STRATIGRAPHY Log
Sl=stightLy

0-24: Sandy GRAVEL
24»40: GRAVEL
40»53: Sandy GRAVEL
53«54: Muddy SAND
54»55: Gravelly SAND
55»60: Gravelly SAND
60-65: Sandy GRAVEL
65M70: Muddy sandy GRAVEL
70»80: Sandy GRAVEL
80«85: Muddy sandy GRAVEL
85«90: Sandy GRAVEL
90-100: Muddy sandy GRAVEL
100-105: Sandy GRAVEL
105-110: GRAVEL
110-135: Sandy GRAVEL
135«140: GRAVEL
140»145: Sandy GRAVEL
145-155: GRAVEL
155-160: Muddy sandy GRAVEL
160-165: Sandy GRAVEL
165-193: Muddy sandy GRAVEL
193»198: Sl gravelly sandy MUD
198-206.2: BASALT

Elevation of reference point: t599.68-fU
(top of casing)
Height of reference point aboveC 2.96-ft 3
ground surface

Depth of surface seal E3.0»15.8-ft7
Type of surface seal:
Cement grout 3.0»15.8-ft,
4x4-ft x 6-in concrete pad
extending 3.0-ft into annulus

4-in ID stainless steel casing,
+1.0»200.2-ft

Hole diameter,
0.0«61.5-ft,.13-in nominal
61.5»166.6-ft. 11-in nominal
166.7»206.2-ft. 9-in nominal

Bentonite crumbles,
15.8»188.0-ft. 8«20-mesh

il-in bentonite hole plug,
188-195.9-ft

Silica sand pack,
195.9»197.0-ft. 40»60-mesh
197.0»206.0-ft. 20»40-mesh

4-in T304, stainless steel screen
w/channel pack
200.2-205.8-ft

Drawing By: RKL/2E26-11.ASB

Date : 17Sep93

Reference :

4 1 Borehole drilled depth: l 206.2-ft 3
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E26-11

WELL DESIGNATION . 299-E26-11
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LERF
HANFORD COORDINATES : N 44,779.2 W 44,979.2 [200E-18Sep90]
LAMBERT COORDINATES : N 449,966 E 2,250,231 [HANCCRIV]

N.137,134.88m E 576,180.17m [NAD83-18Sep90]
DATE DRILLED . Aug90
DEPTH DRILLED CGS) : 206.2-ft
MEASURED DEPTH (GS) : 206.2-ft, 27Auy93
DEPTH TO WATER (GS) : 189.9-ft, 13Aug90;

191.3-ft, 14Jun93
CASING DIAMETER . 4-in stainless steet, "+1.0»200.2-ft;

6-in stainless steel, +3.0»'0.5-ft
ELEV TOP CASING 599.68-ft, [200E-18Sep90]
ELEV GROUND SURFACE : 596.72-ft, Brass cap [200E-18Sep90]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL . 200.2»205.8-ft, 4-in #10-slot stainless steel;

with channel pack
COMMENTS FIELD INSPECTION, 27Aug93;

4 and 6-in stainless steel casing.
4-ft by 4-ft concrete pad, 4 posts, I removable.
Capped and Locked, brass cap in pad with well ID.
Not in radiation zone.
OTHER:

AVAILABLE LOGS , Geologist
TV SCAN COMMENTS . Not applicable
DATE EVALUATED . Not applicable
EVAL RECOMMENDATION Not applicable
LISTED USE . LERF quarterly water level measurement, 01Feb91»14Jun93;
CURRENT USER . WHC ES&M w/L monitoring and RCRA sampling,

PNL sitewide sampling 93
PUMP TYPE . Hydrostar, intake cl 203.2-ft (GS)
MAINTENANCE
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I WELL CONSTRUCTION AND COMPLETION SUMMARY I

Drilling Sample Drive barrel WELL TEMPORARY

Method: Cable tool Method: Hard tool NUMBER: 299-E35-2 WELL NO: LF-1

Drilling 200E Additives Hanford
Fluid Used: Potable water Used: None Coordinates: N/S N 45,179.9 E/W W 46,959.4

Driller's WA State State NAD83 N 137,255.30m E 575,576.34m

Name: 0 Garcia Lic Nr: Not documented Coordinates: N 450,361 E 2.248.250

Drilling Company Start
Company: Kaiser Engineers Location: Hanford Card #: Not documented T_ R_ S

Date Date - Elevation
Started: 21Jun90 Comptete: 01Aug90 Ground surface: 599.15-ft (Brass cap )

Depth to water: 193.9-ft Au990
(Ground surface) 196.6-ft 14Jun93

GENERALIZED Geologist's
STRATIGRAPHY Log
Sl=slightly

0-10: Muddy sandy GRAVEL
10»15: Sandy GRAVEL
15»20: GRAVEL
25»39: Sandy GRAVEL
39-44: Sandy MUD<>muddy 9AND
44»60: Sandy GRAVEL
60»65: GRAVEL
65M94: Muddy sandy GRAVEL
94-96: Sl aud:iy gravelly SAND
96»105: Sandy GRAVEL
105-198: Muddy sandy GRAVEL
198-200.1: Gravelly sandy MUD
200.1»202.3: BASALT

Depth of surface seal [0.0»19.6-ft ]
Type of surface seal:
Cement grout to 19.6-ft, has
4x4-ftx6-in concrete pad
extending 2.5-ft into annulus

4-in ID stainless steel casing,
+1.0»190.9-ft

Hole diameter,
0.0«67.3-ft, 13-in nominal
67.3-150.6-ft. 11-in nominal
150.6»202.3-ft, 9-in nominal

Bentonite crumbles,
19.6»183.8-ft, 8»20-mesh
'A-in bentonite tablets,
183.8-186.9-ft

Silica sand pack,
186.9«201.5-ft. 20«40-mesh

4-in T304 stainless steel screen,
190.9-201.5-ft. #10-sLot
w/channel pack

Drawing By: RKL/2E35-02.ASB

Date : 13Sep93
Reference : kJ HC-MR-0235

fi.--' Fill, 201.5«202.3-ft
--^.----- ^ Borehole drilled depth [ 202.3-ft ]

i Elevation of reference point: I602.10-ft ]
(top of casing)
Height of reference point above[ 2.95-ft I

^ ground surface
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
.RESOURCE PROTECTION WELL - 299-E35-2

WELL DESIGNATION 299-E35-2
CERCLA UNIT . 200 Aggregate Area Management Study
RCRA FACILITY LERF
HANFORD COORDINATES : N 45,179.9 W 46,959.4 [200E-18Sep90]
LAMBERT COORDINATES : N 450,361 E 2,248,250 [HANCONV]

N 137,255.30m E 575,576.34m [NAD83-18Sep90]
DATE DRILLED Aug90
DEPTH DRILLED (GS) : 202.3-ft
MEASURED DEPTH (GS) : Not docunented
DEPTH TO WATER (GS) : 193.9-ft, 02Aug90;

196.6-ft, 14Jun93
CASING DIAMETER 4-in stainless steel, "+1.0»190.9-ft;

6-in stainless steel, +3,0»-0.5-ft
ELEV TOP CASING 602.10-ft, [200E-18Sep90]
ELEV GROUND SURFACE : 599.15-ft, Brass cap [200E-18Sep90]
PERFORATED INTERVAL : Not applicable
SCREENED INTERVAL : 190.9»201.5-ft, 4-in #10-slot stainless steel;

with channel pack
COMMENTS . FIELD INSPECTION,

OTHER:
AVAILABLE LOGS . Geologist
TV SCAN COMMENTS . Not applicable
DATE EVALUATED . Not applicable
EVAL RECOMMENDATION : Not applicable
LISTED USE LERF quarterly water level measurement, 01Feb91«14Jun93;
CURRENT USER . WHC ES&M w/t monitoring and RCRA sampling
PUMP TYPE Hydrostar, intake B 202.6-ft (TOC)
MAINTENANCE

A.8
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1.0 INTRODUCTION

This document presents a ground water monitoring plan for a proposed
facility, the Liquid Effluent Retention Facility (LERF). The LERF is to be
located immediately east of the 200 East Area on the Hanford Site in south-
eastern Washington ( Figures 1-1 and 1-2). The proposed facility is composed
of four contiguous, interim-storage basins designed to receive 242-A
Evaporator/Crystallizer process condensate.

Figure 1-1. Map Showing the Locations of the
Hanford Site and the 200 Areas.
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This ground water monitoring plan is based on requirements for interim-
status facilities, as defined by the Resource Conservation and Recovery Act of
1976 (RCRA) and amended by the Hazardous and Solid Waste Amendments of 1984.
These regulations are promulgated by the U.S. Environmental Protection Agency
(EPA) in 40 CFR 265, Subpart F, and by the Washington Department of Ecology
(Ecology) in Washington Administrative Code (WAC) 173-303-400.

This plan presents a ground water monitoring program for the proposed
LERF. The program is designed to determine the impact of the LERF on the
quality of the ground water in the uppermost aquifer beneath the facility
[40 CFR 265.90(a)]. Specific objectives include the following:

• describe an initial ground water monitoring program to determine
existing ground water quality, and to indicate whether any hazardous
constituents migrate from the site to the ground water during future
operations of the LERF

• describe an initial hydrageologic characterization plan.

The ground water monitoring system and hydrogeologic characterization
activities presented in this plan constitute an initial program.
Hydrogeologic data, ground water chemistry data, and other information will be
interpreted and evaluated before the initiation of any additional
hydrogeologic characterization and well installation activities that might be
deemed necessary.
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2.0 BACKGROUND

The U.S. Department of Energy's ( DOE) Hanford Site has been used for more
than four decades for nuclear reactor operations, nuclear fuel processing,
radioactive waste management, and related activities. The fuel reprocessing
and radioactive waste management facilities in the 200 East and 200 West areas
are currently operated by Westinghouse Hanford Company (Westinghouse Hanford).

2.1 FACILITY DESCRIPTION

The proposed LERF will be composed of four contiguous, lined, surface
impoundments ( basins) that will be constructed to the east of the 200 East
Area of the Hanford Site (see Figure 1-2). The design of the basins is fully
described by WHC ( 1990a). Each basin will have a nominal capacity of
6.5M gal. For leak detection and containment, each basin will have a double
liner with a leachate collection system installed between the two liners.

The basins will be constructed partly abovegrade and partly belowgrade,
and each will be supplied with a floating cover. In addition, a leak
detection system will be installed for the waste transfer piping associated
with the basins. Prior to construction of the basins, land surface will be
graded to 593 ft above mean sea level.

Each basin will be approximately 270 ft wide by 330 ft long. Basin
dimensions allow 3 ft of freeboard when the basins are filled to nominal
capacity. This will result in a maximum fluid depth of 21 ft. Design service
life of the basins is 30 yr.

2.2 WASTE CHARACTERISTICS

The waste characteristics of the effluent stream that will be associated
with 200 East Area LERF are described. Historical information on the stream
and the facilities that hosted it is obtained from the Waste Information Data
System (WIDS) general summary reports (provided as Appendix A) and Geary
(1990). The WIDS database is controlled and maintained by Westinghouse
Hanford.

The 242-A Evaporator, located in the 200 East Area, is a facility
designed for the treatment of mixed waste. Process condensate from the
facility has been disposed to the 216-A-37-1 Crib via the 207-A Retention
Basins since March 1977 (Smith and Kasper 1983). The evaporator was shut down
and placed on temporary standby status in April 1989, pending construction of
a waste disposal alternative to supplant use of the soil column crib.

The 242-A Evaporator is the primary concentrator for Hanford Site wastes
that are stored and treated in underground, double-shell tanks. The wastes
are processed in different batches according to their classification by total
organic content, transuranic content, and effects on the evaporation process.
The process condensate consists primarily of condensed water from boiloff in
the evaporator. Contaminants consist chiefly of volatile organics that boil
off with the water and radionuclides that are entrained in the vapors (WHC
1990c).
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Sampling data were obtained during operations with four separate
evaporator feeds. Key constituents from each feed mode are shown in
Table 2-1 (WHC 1990c).

Table 2-1. Effluent Stream Sampling Data,
242-A Evaporator Process Condensate.

6apta I I I SmpLa
Dataotian/ CanntLtralion Detection DttaotioN Coneentretion
.-.I ..._ anr ., „-na b..,..... anY n,a

a 5/5 2.540 No Data

elvairnm

C

NA

1

S 1,290

1 hutsml NA 5/5 73 00

acetone 10 11/11 1,690 10 919 1,270

aluminui NA 11/12 765 NA 9/10 1,150

2-butanone 10 07/12 56 10 9/10 446

1-butarwL N 10/10 Sa9b NA 9/9 46,401

acetone 10 4/4

4/4 16330alueirMa
^

hydropen-3 5,000 BUNa 6,300,000

strontiua-90 30 46/NA 760

ruthenim-106 600 5/NA 3,500

cesium-137 EO 47/NA 540

ASf - ammonia scrubber feed.
CI - confidence interval.

CRW - cladding removal waste feed.
NA - not available.
aUnits: chemical--parts per billion

radionuclides--picocurie per liter.
bConcentrations below Group A or Group C study guideline;

values given for purposes of comparison.
°Disposal of effluent to the 216-A-37-1 Crib began in 1983;

thus, this data set includes some samples taken prior to 1983.

NOTES:

Group A--Current and proposed primary and secondary drinking water standards,
also known as maximum contaminant levels and derived concentration
guides.

Group C--Constituent-specific land disposal restriction limits, extraction
procedure toxicity limits, and toxic characteristic leaching procedure
limits.

6
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2.3 GEOLOGY

This section provides background information on the geology of the
Hanford Site, the 200 Areas, and the proposed LERF site to support the
preparation of the ground water monitoring program. The geology of the
Columbia Plateau, and particularly the Pasco Basin, has been studied in detail
for DOE as part of the siting studies for a deep geologic repository for
nuclear waste. The Consultation Draft, Site Characterization Plan (DOE 1988)
summarizes much of the information known about the Hanford Site, especially
near the 200 West Area where the candidate repository site was located.
Studies have also been done as part of the nuclear power plant licensing
efforts, including those for the Washington Public Power Supply System
(Supply System 1981) and the Skagit/Hanford Project (PSPL 1982). More
detailed information is available in the following reports:

structural geology and tectonics - Caggiano and Duncan (1983),
Reidel at al. (1982), and Reidel and Hooper (1989)

• basalt stratigraphy and chemistry - Swanson et al. (1979) and
Reidel et al. (1982)

• sedimentary units interfingered with and overlying the basalts -
Bjornstad (1984, 1985); Fecht at al. (1985); Myers/Price et al.
(1979); Myers and Price (1981); and Graham et al. (1984).
Tallman et al. (1979) is the only in-depth study of the geology of

- the 200 Areas.

The Hanford Site lies within the Columb.ia Plateau, which is generally
characterized by a thick sequence of tholeiitic basalt flows called the
Columbia River Basalt Group ( Swanson et al. 1979). These flows have been
folded and faulted creating broad structural and topographic basins separated
by asymmetric anticlinal structures (i.e., ridges). The Hanford Site lies
specifically within the Pasco Basin, one of these structural basins
(Figure 2-1).

Principal geologic units within the Pasco Basin include, in ascending
order, the Columbia River Basalt Group (Miocene), the Ringold Formation
(Miocene-Pliocene), and the Hanford formation (Pleistocene). A regionally
discontinuous veneer of recent alluvium, colluvium, and/or eolian sediments
overlies the principal geologic units.

2.3.1 200 Areas

The surface topography of the 200 Areas is primarily the result of
Pleistocene cataclysmic flooding and Holocene eolian activity. Cataclysmic
flooding, which ended about 13,000 yr ago ( Mullineaux et al. 1978), created
Cold Creek bar (Bretz et al. 1956), a prominent flood feature within the
200 Areas ( Figure 2-2). The last cataclysmic flood(s) covered the 200 Areas
with a blanket of coarse-grained deposits that become finer grained to the
south. The northern boundary of the Cold Creek bar is defined by an erosional
channel running east-southeast, which formed during waning stages of flooding
as floodwaters drained from the basin (Bjornstad et al. 1987).
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Since the end of the. Pleistocene, winds have reworked the surface of the

glaciofluvial sediments locally, depositing a thin veneer of eo3ian sand in

places. Holocene sand dunes are present along the southern baundary of the

200 East Area ( Fi gure 2-2) Ho7ocene alluviuW, associated with the .Cold

Creek-Dry Creek alluvial plain, was deposited less than 1mi southwest of the

200 West Area (Figure 2-2) . The 240 Areas lie within the Cold Creek syncline,
ntic7ine

whi ch i bounded
south by the YakimabRidge anticline

Ri dge-Gabl e
2 1junt^n the

and on the
200 Areas, the top of the basalt generally dips gently (<5 degrees) to the

south-southwest, except in the southwest corner of the 200 West Area, where

beds are nearly horizontal along the axis of the Cold Creek syncline.

Figure 2-1. Location Map of the Hanford

"Site Showing Major Structures
within the Pasco Basin.
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The generalized stratigraphy of the 200 Areas is shown in Figure 2-3.
Bedrock is composed of basalt flows and sedimentary interbeds, which belong to
the Columbia River Basalt Group and Ellensburg Formation, respectively. The
uppermost basalt flow in the 200 Areas is generally the Elephant Mountain
Member, which acts as a confining layer to the underlying Rattlesnake Ridge
interbed. Overlying Columbia River basalt is the fluvial-lacustrine Ringold
Formation, consisting of variably mixed and interbedded layers of gravel,
sand, silt, and clay). The thickness of the Ringold Formation ranges from
0 ft in the northern part of the 200 East Area to about 500 ft in the south-
west portion of the 200 West Area near the axis of the Cold Creek syncline
(DOE 1988; Tallman et al. 1979).

The Ringold Formation has been locally subdivided into four stratigraphic
units: basal, lower, middle, and upper. The basal Ringold unit consists of
silty sandy gravel overlain by a fining upward sequence of sand and silt.
Overlying the basal Ringold is the lower Ringold unit, another fine-grained
unit consisting of mostly sand and silt. Sediments of the lower Ringold and
upper basal Ringold units have been recognized locally as a potential
confining layer (Graham at al. 1981).

The middle Ringold unit is the thickest of the Ringold units in the
vicinity of the 200 Areas. Its predominant texture consists of well-rounded
sandy gravel with some sand and silty-sand lenses. The gravels typically
range from pebble to cobble in size; however, boulders are locally common
(Tallman et al. 1979). Because of their textures and the similarity of their
gravel lithologies, the coarse-grained basal and middle Ringold units are
difficult to distinguish unless separated by the fine-grained sediments of the
upper basal Ringold unit or the lower Ringold unit. The uppermost unit, the
upper Ringold, is another sequence of thinly bedded silt and, well-sorted sand
(DOE 1988; Tallman et al. 1979). Not all of the units of the Ringold
Formation are present throughout the 200 Areas. Erosion by the ancestral
Columbia River and later cataclysmic flooding during the Pleistocene Epoch
have removed some or all of the Ringold Formation in some areas (DOE 1988;
Tallman et al. 1979). All four units are currently identified only in the
western and southern portion of the 200 West Area while little or no Ringold
is present in the northeastern part of the 200 East Area (Last et al. 1989;
Tallman et al. 1979).

A well-developed calcrete belonging to the Plio-Pleistocene unit is Found
on the uppermost surface of the eroded Ringold sediments in the 200 West Area
(Bjornstad 1984; Last et al. 1989). In places, the Plio-Pleistocene unit is
overlain by as much as 30 ft of early "Palouse" soil, an eolian deposit of
fine-grained sand. Both of these units are present over most of the 200 West
Area, but they have apparently been eroded from beneath the 200 East Area.

The cataclysmic flooding that eroded the Ringold Formation also deposited
a sequence of relatively unconsolidated silt, sand, and gravel informally
called the Hanford formation. At least four major flood events occurred in
the Pasco Basin during the Pleistocene (Fecht et al. 1985). Near flood
channels (e.g., in the northern 200 East Area), the Hanford formation consists
predominantly of coarse gravel and sand (Pasco gravels facies), while to the
south and west, slack-water type deposits of sand and silt (Touchet bed
facies) lie between or beneath coarse-grained flood deposits (Last et al.
1989). Within much of the southern portion of the 200 Areas, the Hanford
formation consists predominantly of sand. Thickness of the formation ranaes

10
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from approxirnately 70 ft in part of the 200 West Area to a maximum of about

350 ft east of the 200 East Area (Tallinan et a]. 1979).

Figure 2-3. Generalized Geologic Columns for
the 200 Areas.
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The contact between the Hanford and Ringold formations is commonly a
transition upward from more indurated deposits containing a variety of
lithologies (Ringold Formation) to very weakly cemented or unconsolidated
sediments with a higher proportion of basaltic clasts (Hanford formations).
The textures of the Pasco gravels and the middle Ringold unit are similar,
although the difference in gravel lithologies can sometimes be used to dis-
tinguish between the two. However, in some places, basalt-rich gravel layers
have been found in the middle Ringold unit, and if the middle Ringold unit
and Pasco gravels are not separated by the upper Ringold unit, the Plio-
Pleistocene unit, and/or the early Palouse soil, they can be difficult to
distinguish. This is particularly true where considerable reworking and
incorporation of the Ringold sediments into the Hanford formation has
occurred.

Graham at al. (1984 ) indicate the possibility that the Elephant Mountain
Member has been completely eroded near the northeast corner of the 200 East
Area, with partial erosion over a larger area. This may have resulted in the
Hanford formation directly overlying the Rattlesnake Ridge interbed northeast
of the 200 East Area.

2.3.2 Proposed LERF Site

There are limited subsurface stratigraphic data available for the
immediate vicinity of the proposed site for the LERF. However, site geology
can be inferred from conditions observed at two nearby sites, which are Waste
Management Area 2(WMA-2) of the low-level burial grounds described by Last
and Bjornstad (1989) and the 216-8-3 Pond (B Pond) described by Luttrell et
al. (1989), located as shown in Figure 1-2.

At WMA-2, only a single strati graphic unit, the Hanford formation, is
present above the basalt. It is believed that the Ringold Formation was
entirely eroded in that area by Pleistocene cataclysmic floods ( Last and
Bjornstad 1989) The uppermost basalt unit is the Elephant Mountain Member,
except Just to the north of WMA-2 where an erosional window through the
El-ephant Mountain Member may exist as suggested by Graham at al. ( 1984) and
where Last and Bjornstad ( 1989) have shown that a depression in the surface of
the basalt does exist. The possibility of an erosional window is significant
because such a window may allow hydraulic communication between the unconfined
aquifer of the Hanford formation and the confined aquifer of the Rattlesnake
Ridge interbed, which underlies the Elephant Mountain Member. Nevertheless,
an erosional window at this location has not been confirmed by drilling, nor
is there evidence to suggest that any such window would extend to the
southeast as far as the proposed site for the LERF.

The sediments at WMA-2 consist of sequences of muddy sandy gravel,
gravelly sand, and/or sand. Thickness of the sediments ranges from
approximately 160 ft at the northeast corner of WMA-2 and increases southward
to approximately 250 ft near the west margin of the LERF site (Last and
Bjornstad 1989).

Geologic data from the vicinity of B Pond also show that the surface of
the Elephant Mountain Member generally dips to the south. North of the pond
at well 699-45-42, thickness of the overlying sediments is 190 ft. South of
the pond at well 699-42-42, thickness is approximately 295 ft. Luttrell et
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al. (1989) state that there is no evidence of an erosional window through the
Elephant Mountain Member in the vicinity of the pond. The lowermost
suprabasalt sediments beneath B Pond may represent the Ringold Formation, but
the Hanford-Ringold contact is indistinct. According to Jensen et al. (1989),
the lower 20 ft of the suprabasalt sediments in the vicinity of the 241-C Tank
Farm, approximately 2,000 ft southwest of the LERF site, may represent middle
Ringold unit.

Information on the geology beneath the proposed LERF site is described by
summarizing well log data collected from well installations that are nearest
to the site. Generally, a 1,000-ft radius is used to identify wells that are
to be used for predicting existing geology. There are no wells that meet that
criterion at the LERF site.

Figure 2-4 shows the locations of the wells used to construct the cross
sections in Figures 2-5 and 2-6. The cross sections illustrate the stratig-
raphy beneath the LERF site based on data from drilling and geologic logs.

The thickness of the suprabasalt sediments are estimated to range between
160 to 240 ft, and these sediments likely consist of coarse grain deposits
ranging from muddy to sandy gravel. The Ringold Formation may be absent. The
basalt flow is believed to be the Elephant Mountain Member, although no
chemical analyses of the basalt are available.

2.4 HYDROGEOLOGY

Background information is provided on the hydrogeology of the Hanford
Site, the 200 Areas, and the proposed LERF site to support the preparation of
the indicator-evaluation ground water monitoring program. Detailed descrip-
tions of the Hanford Site and the 200 Areas hydrogeology are available in
reports by DOE (1988), Gephart et al. (1979), Graham et al. (1984), Last et
al. (1989), and Law et al. (1987), and in water level data collected and
reported semiannually by Kasza and Schatz ( 1989).

The Hanford Site lies within a semiarid climatic zone that commonly has
warm, dry summers and cool winters. Climatic records indicate that annual
precipitation at the Hanford Site has varied from a low of 3 in. to a high of
11.5 in. and has a mean of 6.3 in. (DOE 1988). The largest percentage of
annual precipitation, 42%, occurs between November and February. The largest
surface water body at the Hanford Site is the Columbia River (see Figure 1-1),
which serves as the local.and regional discharge for ground water and surface
water runoff.

Some evapotranspiration studies have been conducted on the Hanford Site,
but a detailed study specifically for the 200 Areas has not been produced.
Wallace (1977) used the Hanford Meteorology Station data to compute average
potential evapotranspiration for the Hanford Site using three different
methods: Penman, Thornthwalte-Maither, and Moreton. These estimates of
potential evapotranspiration show values ranging from five to nine times the
mean annual precipitation. However, a comparison of monthly estimates
reported in Stone et al. (1983) indicates that precipitation may exceed

^., potential evapotranspiration for the months of November through February and
may be available for ground water recharge.

13
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Figure 2-4. Locations of Wells Pieat• the LERF Site.
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Within the Hanford Site, natural recharge rates have been estimated to
range from near zero to more than 4 in. annually, depending on surface
conditions (Gee 1987, Routson et al. 1988). Small recharge rates occur where
fine-textured sediments and deep-rooted plants occur (e.g., in undisturbed
portions of the 200 Areas). The larger values are associated with areas
having a coarse gravelly surface and no vegetative cover.

Ground water beneath the Hanford Site occurs under unconfined, semi-
confined, and confined conditions. The unconfined aquifer is contained
primarily within the lower portion of the Hanford formation and the middle
unit of the Ringold Formation (Graham et al. 1981): The base of the
unconfined aquifer is the basalt surface, or, where present, the clays and
silts of the lower and basal Ringold units (Figure 2-3). Where these fine-
grained sediments occur, they represent a semiconfining layer for the coarse-
grained facies of the basal Ringold unit (DOE 1988). Confined aquifers
beneath the Hanford Site include sedimentary interbeds and interflow zones
that occur between dense basalt flows of the Columbia River Basalt Group.

Major sources of natural recharge to the unconfined aquifer are rainfall
and runoff from areas of high-relief bordering the Hanford Site, ephemeral
streams in the Cold Creek and Dry Creek valleys, and localized areas where
river water is.induced into ground water as temporary bank storage during high
stages of the Yakima or Columbia rivers (Graham at al. 1981). Discharge from
the unconfined aquifer is primarily to the Columbia River.

2.4.1 200 Areas

As more characterization efforts are undertaken on the Hanford Site, the
understanding of the geologic framework and its relation to the hydrogeologic
system will continue to be developed and refined. This document does not
attempt to tntegrate all that is known of the hydrogeologic system within the
200 Areas. Instead, this discussion is limited to the hydrologic properties
.of the uppermost portion of the unconfined aquifer contained in the Hanford
and Ringold formations.

The unconfined aquifer receives artificial recharge from liquid waste
disposal areas. This artificial recharge is estimated to be 10 times greater
than natural recharge (Graham et al. 1981). Graham et al. (1981) estimated
natural recharge from Jhe Cold Creek valley to the 200 Areas to be
approximately 1.3 x 10 gal/d. The total volume of liquid effluents
discharged to radioactI ve disposal facilities In the 200 Areas in 1988 was
approximately 2.4 x 10 o gal (Coony and Thomas 1989), or a rate of
approximately 6.6 x 107 gal/d.

The major sources of artificial recharge in the central Hanford Site have
been three waste ponds designated U Pond, Gable Mountain Pond, and
B Pond. All are located near or in the 200 Areas. These areas of artificial
recharge have had a major effect on ground water flow within the unconfined
aquifer. The U Pond, located in the 200 West Area, and Gable Mountain Pond,
located north of the 200 East Area, were decommissioned in 1984 and 1987,
respectively.
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The depth to water within the unconfined aquifer in the 200 Areas ranges
from approximately 190 ft beneath the former U Pond to approximately 340 ft
west of the 200 East Area. The saturated thickness of the unconfined aquifer
ranges from 0 ft at the north edge of the 200 East Area to more than 250 ft in
the northwest part of the 200 West Area. Current and historical water table
data are presented in Figures 2-7 and 2-8.

Ground water elevation contours for January 1989 for the unconfined
aquifer in the 200 Areas are shown in Figure 2-8 ( Kasza and Schatz 1989). The
regional flow direction in the 200 Areas is generally from west to east, but
is affected by two ground water mounds that have resulted from discharges to U
Pond and B Pond. Ground water flow beneath the 200 West Area is generally
toward the north and the east, away from the mound created by past discharges
to U Pond. As this mound dissipates, the horizontal hydraulic gradient is
expected to decrease and shift to the east. The horizontal hydraulic gradient
in the 200 West Area is relatively high, ranging from 4 to 1.5 ft/I,000 ft.
Downward vertical hydraulic gradients are expected, to be present within the
unconfined aquifer in portions of the 200 West Area as a result of the U Pond
ground water mound (Graham et al. 1981).

A comparison of the hindcast water table map of the Hanford Site for
January 1944 ( ERDA 1975) and the 200 Areas water table maps for January 1989
(Kasza and Schatz 1989) indicates that the natural water table elevation in
the 200 West Area was 65 ft lower in 1944. The hindcast map indicates that
the direction of regional flow was toward the east, and the natural hydraulic
gradient was on the order of 1 ft/1,000 ft in the 200 West Area. '^.

Ground water flow beneath the 200 East Area is more complex because of
the convergence of flow from the west (local ground water flow system) and
east (B Pond artificial recharge effects). This convergence of flow and other
hydrogeologic conditions have caused ground water within the unconfined
aquifer to diverge with a component flowing northward between Gable Butte and
Gable Mountain and another component flowing southeast toward the Columbia
River. This convergence and divergence of ground water flow is evident on the
water table map (Figure 2-8). In addition, the high transmissivity beneath
most of the 200 East Area results in very small hydraulic gradients. Flow
directions may change temporarily because of changing rates of waste water
discharged to B Pond and other disposal sites. Therefore, it is often
difficult to define flow direction from water table maps of the 200 East Area.
However, contaminant plume maps of the 200 Areas can indicate long-term trends
in ground water flow directions (Serkowski et al. 1988). These plume maps
indicate a north-northwest direction of flow in the extreme north-central
portion of the 200 East Area and a south-to-southeast direction of flow in the
southeast portion of the 200 East Area.

Principal geologic units (Figure 2-3) controlling ground water flow in
the 200 Areas ( in ascending order) are the Elephant Mountain Member, which
acts as a lower confining layer in most areas; the Ringold Formation, which
contains both semiconfined and unconfined aquifer components; and the Hanford
formation. Basalt of the Elephant Mountain Member is assumed to be the base
of the unconfined or uppermost aquifer near the 200 East Area. However, two

studies by Graham et al. (1984) and Jensen ( 1987) indicate possible aquifer
intercommunication between the unconfined aquifer and the confined Rattlesnake
Ridge aquifer near the 200 East Area. The Elephant Mountain Member has
possibly been removed by erosion near the vicinity of the northeast corner of
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rl^.
the 200 East Area, providing a means for aquifer intercommuncation. A zone of
downward hydraulic gradient occurs between the unconfined aquifer and the
uppermost confined Rattlesnake Ridge aquifer beneath B Pond (Graham et al.
1984, Jensen 1987, Kasza and Schatz 1989).

The Ringold Formation exhibits a variety of hydrologic characteristics,
including hydraulic conditions ranging from locally confined to unconfined.
In the southern portion of the 200 East Area and much of the 200 West Area,
the coarse-grained facies of the basal Ringold unit are locally confined by
the overlying lower and fine-grained basal Ringold units (Last et al. 1989).
In other areas, the fine-grained basal and lower Ringold units are missing,
and the coarse-grained basal/middie Ringold units contain the unconfined
aquifer. In the northeastern portion of the 200 East Area, the Ringold
Formation is completely removed by erosion; here, the unconfined aquifer lies
within the Hanford formation, which directly overlies the basalt
(Tallman et al. 1979).

Lithologies in the unconfined aquifer exhibit widely varying
hydrogeologic properties (Table 2-2). Values given are generalizations; in
some locations hydraulic properties may lie outside the ranges given.

laole Z-z. n arauitc rro e r tes in tne zuu Areas.

Hydraulic
conductivity, Effective

Interval tested ft/d storativity Porosity, %

Hanford formation 2,000 to 10,000 0.07 30

Middle Ringold Unit 9 to 230 NA NA

Lower Ringold Unit 1 to 12 0.002 10

NA - not available.
Source: Graham et al. 1981.

In the 200 West Area, the unconfined aquifer occurs primarily within the
middle Ringold unit, which is compacted and often partially cemented.
Transmissivities range from 300 to 5,400 ft2 (Graham at al. 1981). In the
200 East Area, the aquifer is in either the unconsolidated Hanford formation,
the middle Ringold unit, or both, leading to a wide range of transmissivities
(i.e., from 5 to 135,000 ftz/d). Transmissivities generally increase from
west to east across the 200 Areas as a result of thinning of the Ringold
Formation.

The measured storativityvalues for the unconfined aquifer range from
0.0002 to 0.07; the lower values are associated with the lower Ringold unit,
and the higher values with the Hanford formation.

The effective porosity of the sediments in
from 10 to 30K (Graham et al 1981). The lower
contained within the lower Ringold unit, and the
total porosity of the sediments contained within

the unconfined aquifer ranges
value corresponds to sediments
upper range approaches the
the Hanford formation.
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Figure 2-7. Hindcast Water Table Nap of the Hanford Site,
January 1944 (ERDA 1975).
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The chemical composition of the water in the unconfined aquifer ranges
between calcium-bicarbonate, sodium-bicarbonate, and calcium-sulfate types
(Graham at al. 1981). Calcium-bicarbonate is the most prevalent constituent
in the ground water. However, there is considerable variability in chemical
composition of the ground water beneath the 200 Areas.

Discontinuous perched water tables occur in localized areas in the
200 West Area, often lying on top of a calcrete horizon in the Plio-
Pleistocene unit or above markedly finer-grained sediments in the upper
Ringold unit, early Palouse soil, and Hanford formation. The lateral extent
of these perched water tables has not been defined in detail, but they are
believed to be discontinuous and found only near areas where large quantities
of water were disposed to waste facilities.

2.4.2 Proposed LERF Site

The hydrogeology of the proposed LERF site (like the geology) must be
inferred from nearby monitoring facilities.

Last and B3ornstad ( 1989) have shown that beneath WMA-2 of the low-level
burial grounds; a single hydrogeologic unit, the Hanford formation,.overlies
the Elephant Mountain Member of the Saddle Mountains Basalt, and that the
Ringold Formation is missing. Their evidence suggests that the basalt is
laterally continuous in that area, except perhaps to the north of WMA-2 in the
vicinity of a paleotopographic depression in the basalt surface, where an ,.,^.
erosional window may allow hydraulic communication between the unconfined
aquifer of the Hanford formation and the confined aquifer of the Rattlesnake
Ridge interbed. The unconfined aquifer is relatively thin at WMA-2 because
the confining basalt surface rises toward the north. Saturated thickness
ranges from 0 ft near the northern boundary of WMA-2 to about 30 ft at the
southern boundary. Measured hydraulic conductivities ( based on five wells)
ranged from 1,400 to 6,700 ft/d, and mean effective porosity was estimated to
be 10%.

Luttrell et al. (1989) have shown that the uppermost aquifer at the
B Pond location is contained in unconsolidated to slightly consolidated sandy
gravel to silty sandy gravel, and that the base of the aquifer may be the top
of a clay-rich unit overlying the basalt. If the clay-rich unit is not
laterally extensive, the Elephant Mountain Member represents the base of the
aquifer. A ground water mound exists beneath B Pond because of water
infiltration at the pond, and saturated thickness of the unconfined aquifer
ranges from about 30 to over 70 ft.

To the west of B Pond and at the WMA-2 site, ground water flow is
generally to the west, because of the influence of the ground water mound
beneath B Pond. Ground water flow at the LERF site, therefore, is toward the
west, and hydraulic gradient based on water elevation contours seen in
Figure 2-8 is probably 1 ft/1,000 ft or less. If discharge to B Pond is
discontinued and the mound is allowed to dissipate, the flow direction would
be expected to reverse and become easterly ( Figure 2-7). No evidence of
perched water table conditions was reported for either B Pond or WMA-2, so
none is expected at the LERF site. ,.^
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3.0 INDICATOR EVALUATION MONITORING PROGRAM

This plan has been developed in accordance with RCRA, as described in
40 CFR 265, Subpart F, and with Ecology requirements as described in
WAC 173-303-400, to establish an interim-status indicator evaluation ground
water monitoring program for the 200 East Area LERF and, if necessary, to
initiate a ground water quality assessment program. All work outlined in this
plan will be conducted under Procedures for Ground-Water Investigations
(PNL 1989a) and the RCRA Ground-Water Monitoring Project's Qualfty Assurance
Project Plan ( PNL 1989b) . Additionally, all onsite personnel must meet
Occupational Safety and Health Administration medical, monitoring, and
training requirements in accordance with 29 CFR 1910.120.

3.1 OBJECTIVES

The objectives are to establish a drilling and ground water monitoring
program that will:

• characterize the stratigraphy and horizontal ground water flow
directions beneath the LERF site; the focus will be on the uppermost
confined aquifer

• determine background ground water quality

• provide means to detect any future ground water contamination from
the LERF.

3.2 APPROACH

Four new monitoring wells will be installed around the LERF. These wells
will provide information on the geology, hydrology, and water quality of
ground water from the upper portion of the unconfined aquifer. This initial
phase of characterization and ground water monitoring focuses on the uppermost
portion of the aquifer. Results from this phase will be used to determine the
need for wells that would penetrate and monitor deeper than the upper 20 ft of
the aquifer.

Subsurface soil samples will be collected during drilling at each
location. These samples.will be described and classified in the field.
Selected samples will be submitted to the laboratory for analyses to determine
various physical and chemical parameters.

Ground water samples may be collected after reaching the water table if
these samples are necessary for disposal of purge water during aquifer testing
and.well development. These samples may be analyzed for contamination
indicator parameters before aquifer testing or well development. Aquifer
tests, if conducted, are useful for providing estimates of hydraulic
properties of materials beneath the site.
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Water samples will be collected and analyzed quarterly from the new
monitoring wells. The first year of sample analyses will be used to establish
the background water quality for each well. Statistical evaluation of
subsequent analyses compared with these background concentrations will provide
an indication whether hazardous constituents from the facilities are
significantly affecting the ground water.

Historical ground water quality data exist for well 299-E26-1, down-
gradient from the LERF and from well 699-45-42, upgradient from the LERF
(see well locations in Figure 1-2). These wells provide the closest available
upgradient and downgradient water quality. The wells are too distant to be
incorporated as part of the monitoring network for the LERF, but the water
quality from these wells serves as a starting point in the evaluation of
background water quality. Construction and lithologic information for these
wells is provided in Appendix B, and the water chemistry data are presented in
Appendix C.

3.3 GROUND WATER MONITORING SYSTEM

This section defines the uppermost confined aquifer that will be moni-
tored, the location and justification of the monitoring wells, how the new
wells will be installed, the frequency of sampling, and ground water
constituents to be analyzed.

3.3.1 Uppermost Aquifer

The uppermost aquifer at the LERF site is contained within the supra-
basalt sediments and is assumed to extend from the water table to the top of
the Elephant Mountain Member of the Saddle Mountains Basalt. Hydrogeologic
characterization activities are designed to obtain information on hydraulic
and ground water flow characteristics for the uppermost aquifer.

3.3.2 Installation of New Characterization/Monitoring Wells

Four new monitoring wells will be installed around the LERF. These wells
will (1) provide hydraulic data to help determine the ground water flow
direction beneath the site, (2) provide upgradient and downgradient ground
water quality information from the upper portion of the unconfined aquifer,
(3) evaluate the hydraulic properties of the aquifer, and (4) provide geologic
information on the conditions that affect contaminant migration and ground
water flow.

3.3.3 Justifications for Locations of New Wells

As a minimum, one upgradient and three downgradient ground water monitor-
ing wells will be placed around the LERF site according to the requirements of
40 CFR 265. The primary objective of this configuration is to determine the
ground water quality upgradient and downgradient of the site. The well
placements were based on preliminary information and professional judgement.
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3.3.3.1 Background (Upgradient) Well. The upgradient well will be located
400 ft east ( the assumed upgradient direction) of the LERF, as shown in
Figure 3-1. The location is close enough to provide information regarding
upgradient water quality, but far enough away from the easternmost basin to be
unaffected by any major leakage from that basin and consequent plume spreading
in the vadose zone.

3.3.3.2 Detection (Downgradient) Wells. The three downgradient wells will be
located along a north-south line approximately 100 ft west of the westernmost
margin of the basins site, as shown in Figure 3-1. The wells will be located
at 400-ft intervals along the north-south line, with the center well aligned
on the east-west axis of the basins. Well spacing was maximized to provide a
wider areal coverage of the proposed site.

The estimated depth to water table is 220 to 230 ft. Basin leakage of
sufficient volume to reach the water table is estimated to exhibit a lateral
spread of 200 ft or more in all directions by the time the downward-migrating
plume has reached the water table. This estimated 200-ft spread is based on
observations at a site 2,500 ft south of the LERF site.

Based on the assumption that the ground water flow in this vicinity is
due west, the three downgradient wells are located in the flow path of the
upgradient well. Water elevations from wells in the region provide the
estimation of the westward flow as shown in Figure 3-2. Detailed water table
elevations for the immediate vicinity of the LERF will be available after
installation of the new wells.

3.3.3.3 Construction Details. As suggested in Chapter 2, the uppermost
aquifer is presently defined as the lower (approximately) 30 ft of the
suprabasalt sediments (i.e., no basalt above the water table), and that the
Elephant Mountain Member is intact in the vicinity of the basin site (i.e., no
erosional window to the Rattlesnake Ridge interbed).

Two of the four wells will be drilled to a maximum of 25 ft below the
water table. This overdrilling will be done in an attempt to locate the top
of basalt. Overdrilling will be done at the upgradient well. Drilling will
cease if the top of basalt is encountered or the well has been advanced 25 ft
below the water table, whichever occurs first. Overdrilling will also be
attempted at the northernmost downgradient well. If basalt is encountered
within 15 ft of the water table, an alternate well will be drilled up to 25 ft
below the water table or the top of basalt, whichever occurs first.

The purpose of the overdrilling is to obtain hydrogeologic information
about the top of basalt. Previous studies have indicated an erosional feature
in the basalt that may create intercommunication between the uppermost aquifer
and the confined aquifer.
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Figure 3-2. Estimation of the Westward Ground Water Flow.
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The wells are expected to have a total depth of 250 ft, and the lower
20 ft of each well will be screened, with 5 ft of the screened interval above
water level measured at the time of well construction. All overdrilled wells
that are advanced more than 15 ft into the aquifer will be backfilled to
within 15 ft of the aquifer in accordance with the drilling specifications for
ground water monitoring wells (WHC 1990b). The approximate location
coordinates for each of the wells are:

Upgradient (background) well

North -- N44780 West -- W44975

Downgradient (detection) wells

North -- N45180 West -- W46920
N44780 W46920
N44380 W46920

Data sheets, as shown in Figure 3-3, will be completed and provided in
the borehole data report.

3.3.4 Drilling and Well Installation

The cable-tool method of drilling will most likely be used. If another
method of drilling is chosen, it will have the same advantages as the cable-
tool method. These advantages include (1) drill cuttings being easily
contained (important in contaminated material), (2) representative geologic
samples can be collected, (3) moisture samples can be collected from above the
water table, (4) disturbance to the borehole wall is minimized, and
(5) a straight, plumb borehole being produced. Regardless of drilling
methods, the well will meet current construction standards.

Drill cuttings will be routinely monitored for radiation and hazardous
material. Where contamination is suspected, all drill cuttings will be
collected until analytical results conclude that the material is not a
dangerous waste. If contamination is detected, the drilling will stop until
it has been determined what course of action to take. Contaminated cuttings
will be handled, transported, and disposed of according to Westinghouse
Hanford procedures.

To help prevent introduction of contaminants into the borehole, the drill
rigs and peripheral equipment (such as drill tools, cables, and temporary
casing) will be steam cleaned before arriving onsite, moving to a new site,
and beginning construction of the next well. During drilling in the zone to
be sampled, the addition of water to the borehole will be kept to a minimum or
avoided. This will minimize well development pumping after wells are
completed and minimize the changes of driving any vadose zone contaminants
into the ground water.
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Figure 3-3. Example Ground Water Monitoring Well Data Sheet.

1. LOCATION: ( Provide general location and coordinates.)

2. TEMPORARY CASING SIZE AND SCHEDULE:

3. APPROXIMATE WELL DEPTH: (As listed in item 6 below)

4. SPECIAL INSTRUCTIONS: (Include details such as well specification,
desired order that wells are to be drilled, perched water zones,
estimated number of split-spoon samples, critical start and completion
dates, and any other pertinent information that may impact drilling.)

5. APPLICABLE DOCUMENTS: (Include ground water monitoring plans and work
plans).

6. WELL NUMBERS, LOCATIONS, DEPTH, TYPE, AND SCREEN LENGTHS:

Temporary
Well Number Facility Coordinates Depth Design Type Screen Length
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Temporary carbon-steel casing with a minimum diameter of 8 in. will be
driven to total depth as each borehole is advanced. The temporary casing will
be telescoped so that no more than 150 ft of any one size of casing will be in
contact with the formation. This will facilitate pulling the temporary casing
out of the borehole and enable any zones of contamination or perched water to
be sealed off during construction of the borehole. After the borehole has
been drilled to its total depth, the final well casing and screen will be
installed and the temporary carbon steel casing will be removed as the filter
pack and annular seal materials are placed in the annular space.

3.3.5 Well Construction

A schematic diagram of a completed well is presented in Figure 3-4.
Guidance concerning geologic sampling and inspection of well construction is
provided by Last and Liikala (1987) and the procedures for ground water
investigations are presented by Pacific Northwest Laboratory (PNL) (1989a).
The WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells"
and WHC ( 1990b) are used as guidance for the well design and construction
materials. Quality assurance ( QA) requirements of the QA project plan (PNL
1989b) also apply.

The final wells will be constructed of 4-in-ID pipe and a screen made of
stainless steel, fiberglass, or other inert materials. Final screens will be
20 ft in length. The screens will extend downward so about 15 ft of screen is
below the water table and 5 ft is above the water table.

Screen slot sizes will be selected in the field after sieve analysis of
the sediments has been performed. The site geologist will determine the
filter pack size and screen slot size based on guidelines outlined by Last and
Liikala (1987). Sand filter packs will be placed in the annulus between the
8-in. telescoping screen (if used) or the temporary 8-in-diameter casing and
the permanent 4-in-diameter casing and screen as the temporary casing is
withdrawn. If a telescoping screen is used during tests, it will be left in
the hole. The sand filter pack will be placed from approximately I to 3 ft
below to 3 to 5 ft above the top of the screen.

A 2- to 3-ft-thick bentonite pellet seal will be placed on top of the
sand pack. The annulus above the bentonite pellet seal to 18 ft below ground
surface will be filled with dry granular bentonite. Cement grout will then be
installed to within 2 ft of the ground surface. The well casing will extend
1 to 2 ft above ground surface and will be protected by an outer steel casing
and a locking cap. The protective casing will be set into the ground and
cemented in place with a 4- by 4-ft by 6-in. concrete pad. A brass survey
marker will be placed in the concrete pad and all protective casings will be
permanently marked with well identification numbers.

3.3.6 Well Development

All wells will be developed following
developed by the surge and bail technique,
techniques deemed necessary until turbidity
content is less than 8 mg/L. If the water
of less than 5 NTU, an explanation will be
hydrogeologist.

completion. Wells will be
overpumping, or other reasonable
is less than 5 NTU and sediment

cannot be developed to a turbidity
provided and documented by the site
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Figure 3-4. Schematic Diagram of a Completed
Ground Water Monitoring Well.
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Other hydrochemical indicators, such as total iron and drilling fluid
tracers, may be monitored to assess the adequacy of development pumping for
trace constituent sampling.

All ground water discharged from the wells during development will be
disposed of in accordance with Westinghouse Hanford guidelines and procedures.
If it is necessary, a ground water sample will be collected and analyzed
before development begins. The results could be used to determine the
handling and disposal of purge water.

3.3.7 Surveying

After monitoring well installation is completed, all wells will be
surveyed for location and elevation by qualified surveyors. The elevation of
the top of the casing and a brass marker in the concrete pad will be
determined within 0.04 ft. A mark will be placed on the casing to indicate
the location that was surveyed. The areal location will be determined to the
nearest 0.5 ft. All measurements will be referenced to a common datum
(preferably a Hanford Site datum).

3.3.8 Monitoring Parameters

e'\

Ground water samples will be collected at least once each quarter to test
constituents (Table 3-1) in conformance with 40 CFR 265, Subpart F.

While there are several other radioactive and organic constituents
indicated in the effluent stream data summaries provided in Section 2.1, they
should be detected as a group by the general screening or indicator parameters.
such as gross alpha, gross beta, total organic carbons (TOC), and total
organic halogens ( TO%). If increases in these parameters are detected, then
more specific analyses would be performed. In addition, constituents listed
in the sampling and analysis plan (Appendix D) will be analyzed once during
the first year of sampling.

3.4 HYDROGEOLOGIC CHARACTERIZATION

Hydrogeologic characterization will be conducted to describe the geologic
and hydrogeologic conditions and properties that control contaminant flow
paths. Work performed will follow approved procedures, in accordance with the

meets

proj ect
tgui

lan
dancep (Stanley and Verner

Westinghouse Hanford (PNL 1989b) and that

Data collection and interpretation will focus on geology, geochemistry,

hydrogeology, hydrochemistry, ground water monitoring, and ground water

modeling. The characterization will be performed during and after
construction of the planned ground water monitoring network. Information

obtained from nearby facilities will be integrated into the characterization

and interpretation effort. Characterization of this site is a discovery

process, and data collection in these areas may expand or decrease depending

on the information obtained.
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Table 3-1. Constituents Tested in Ground Water Samples.

Arsenic 0.05

Barium 1.0

Cadmium 0.01

Chromium 0.05

Fluoride 1.4 to 2.4

Lead 0.05

Mercury 0.002

Nitrate ( as N03 ) 45

Selenium 0.01

Silver 0.05

Endrin 0.0002

Lindane 0.004

Methoxychlor 0.1

Toxaphene 0.005

2,4-D 0.1

2,4,5--TP Silvex 0.01

Radium 5 pCi/L

Gross alpha 15 pCi/L

Gross beta 4 mrem/yr

Coliform bacteria 1/100 ml

Ground water quality parameters

Chloride Phenols

Iron Sodium

Manganese Sulfate

Ground water contamination indicator parameters

pH TOC

Specific conductance TOX

Site-specific Parameters (as effluent to basins
becomes better defined, parameters subject to change)

Tritium Aluminum

Ammonium
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3.4.1 Geologic Data

Geologic samples will be collected at 5-ft intervals, at changes in
lithology, and when significant changes in moisture content are observed
during drilling (EPA 1986). A general description of the borehole cuttings
should be recorded by the well-site geologist to obtain a continuous
lithologic record. Samples will be archived for possible future analyses.
A guide to subsurface data collection and documentation during cable-tool
drilling is presented by Last and Liikala (1987), and the procedures for
ground water investigations are presented by PNL (1989a).

No drilling fluids will be added to the borehole unless necessary and
approved by the well-site geologist. This will allow detection of perched
water zones and the collection of representative moisture samples with minimal
impact on water chemistry. Samples will be collected for moisture content
determinations in the unsaturated sediments at 5-ft intervals and at moist or
wet zones.

The well-site geologist will describe the samples in the field and
document the descriptions an borehole logs. Every sample will be recorded on
borehole logs as collected at the drill site. The detailed lithologic
descriptions of geologic samples will include color, texture, sorting,
mineralogy, roundness, relative calcium carbonate concentration,
consolidation, and cementation. In addition, the drilling and well
construction information, and the depths where various samples were collected,.
will be documented on the borehole logs.

3.4.1.1 Laboratory Analyses. Geologic samples will be analyzed in the
laboratory using the following methods and criteria (see Table 3-2):

• sieve particle size • x-ray diffraction
• pipette/hydrometer analyses • x-ray fluorescence
• permeameter testing • atomic absorption analysis
• calcium carbonate content • bulk mass density
• moisture content • hazardous chemical analysis
• petrography • radionuclide analysis.

Some of these methods may be performed on every 5-ft sample, while other
methods apply to particular types of samples or sample intervals. Table 3-2
summarizes the frequency that samples could be analyzed, the limitations, and
the requirements for samples to be analyzed by the various methods.

3.4.1.2 Sediment Collection and Analysis. In addition to geologic samples,
sediment samples may be collected for chemical and radiologic analysis. These
samples will be collected as outlined below:

• at major lithologic changes

• at perched water zones or increased soil moisture content

at zones where contamination is suspected based an unusual soil
discoloration, odor, or detection instrumentation response above
background levels.
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All samples will be collected and kept in refrigerated storage under the
established chain-of-custody procedures. Samples obtained from zones
identified in the last two bullets discussed in Section 3.4.1.2 will be
submitted for analyses within the holding time for the constituent(s). Each
sample may be analyzed for the constituents listed in Table 3-1.

Table 3-2. Laboratory Analyses to be Performed as Part
of Hydrogeologic Characterization.

Labnratoryanafyals PannrbrmeaaurM
Sampbrpukemanb)

Woltatkma PoHntialura Sanplafwouency

Method of

aampN

collectione

5ievinp PaytleM-NN dIMllbutlon IndhAdual eoY partklp Ptoay for hydrau9e Al sampba S5. DB. HT

of aand to tlrauwFalte mun be dlaapyapatad paramaWq ground
pardolea and unMoken to y41d watar modakrq

aoalnataraauBa

Hydrometer PartM:N-elze dMdbutlan FLY tlnkod: qlaraptarite aeuftarda; AN INeyralned 55. DB

ofmW-aitapaRlelea undhrturbW/IntactaoN Broundwa[errrodelkp Intervala
Il.e., akt and eley)

Pamremeter Saluratad hydrauia UndlaturbedMtaet seSa Wtnmina rau of Sround Salected Intarvala SS

eeMuctlvlty water mewrlunt; check
for pWfer batap ground
waw modeling

Calcium carbonate %Ceo3 SoW of Ilna aand or Aaukrd klenufieadon; AB aamplee S5. DB, HT

nnal4r pwtlc4e etratlpraphb marker
hodzone

Moisture content %wabt Undbtudud/intaet aeYe EMvab vedoee water All Ilne-pralned SS. DB

movwnenq apukard intact InteNale
IdeMllkutlen: Oround
water modeling

PetroOraphy Mineral contanU Saqe with aand and larger DIOeondate among Selected tamples 55. DB. H T

euncentrNnn partblea hydraanaupraphktunlta wheremajor

geologic contacts

are suspected

X-ray diffraction Clay minerel SoOe with mud-siae Sorytive charaetadsllea; SaNetad fine- 55. DB. HT

iMntifkeadan partbba hydmetratiyraphie unit Oreined intarveH

idantlfk:atkln

X-ray Iluoreteerwe Melor and treoa Intact so0e or aelle Hydrwtratlpraphle unit Selected Intervela 55. DB. HT

element concentrations uncoMaminatad With identlfkatlont determine where lithology
Nacept+odkun and ewrMinp matedal background lavele of changes
mapnaaiuml constituents In anll

Alomic absorption Sodium and magnesium IMact enlle or soile Hydroatratiprephie unit Selected intervals 55. OB. HT

eoneantntlona uneentaminated with fdentifloatkx[ debrmbu wham lithobpy

overlyinp material backpround levela of chanpea
conetituantein aoils

Bulk mass denahy Butlc perodty UhdNbxbedAntact soils Detennkr hydraulia Selected intarvala 5S
ptrarnatan; yreund
watar modeYnp

Hazardoua ConcerdratbM of rlennobkl ground wvtar, Detamdrr preNnca/ AB ground water Pump from

chemleala haaanlan ooMtlhwnta eoil eampkn abaenee of Oround water bearing zones at completed

In pround wettl eontunktatkm repular Intervala well

Radionuclides ConeentratMna of 1lenturbW ground waq/: DaNmJne prepnce/ All ground water Pump Irom

radionuclides M ground aoN eampNe abaanae of ground water bearing zones at completed

water contamination regular Intervele well

aSS = split-spoon drill method; DB = drive-barrel drill method; HT - hard-tool.
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3.4.1.3 Borehole Logging. After each size of temporary casing has been
placed and when the monitoring wells have been drilled to final depth, the
borehole will be logged with a gross gamma probe. Logging will not be
necessary after the 20-ft starter casing has been placed in the borehole.
A procedure for geophysical well logging that is approved by Westinghouse
Hanford will be used. The primary purpose of the logging will be to provide
qualitative stratigraphic interpretation and correlation ( Hallenburg 1984;
Fetter 1988) . Specifically, the gross gamma log is useful for providing an
indication of the clay content of the formation. In many cases, the presence
of fine-grained sedimentary layers produces a higher gamma activity than
coarse-grained sediments. Another use is to identify zones of suspected
contamination by gamma ray-emitting radionuclides. After completion, each
well will be viewed with a downhole video camera to ensure that the well is
clean and undamaged. The neutron, density, caliper, spontaneous potential,
resistivity, and magnetic probes, as well as the downhole video camera, may be
used in specific instances when approved by Westinghouse Hanford. Spectral
gamma logging may also be performed by Westinghouse Hanford.

3.4.1.4 Data Interpretation and Presentation. All geologic and geophysical
data will be interpreted to determine the stratigraphy beneath the site.
These data will be presented In cross sections, fence diagrams, contour maps,
and tables, as recommended by EPA ( 1986). Interpretations of the stratigraphy
will be used in evaluating potential contaminant flow paths, in determining
hydrostratigraphic units, and, if needed, to aid in locating additional
monitoring wells.

The data and interpretations will be presented in an interim site
characterization report and in permitting documents. The documents will
include ( 1) descriptions of stratigraphic units, (2) results of analyses,
(3) as-built diagrams of wells, and If necessary (4) recommendations for
further characterization or additional monitoring wells.

3.4.2 Hydrogeologic Data

Data that will be used to characterize the hydrogeology will be collected
during and after drilling of the monitoring wells. The general types and
methods of data collection are discussed below. Ground water samples will be
taken following the procedures discussed in the sampling and analysis plan
(Appendix C), or their revised, approved, and documented equivalents.

3.4.2.1 Aquifer Testing. The purpose of aquifer testing is to determine the
hydraulic characteristics of in situ geologic materials in the uppermost
confined aquifer underlying the LERF. A field testing program is essential to
optimize collection of hydrologic data. However, the primary purpose of
installing the wells is to monitor the ground water chemistry and not for
aquifer testing. Therefore, the results must be considered in this
perspective.

Aquifer testing that involves pumping ground water out of the well will
be conducted only if adequate means exist for disposing of the purge water at
the time the wells are ready for testing. A ground water sample may be
collected and analyzed before aquifer testing begins. The results may be used
to determine the handling and disposal of purge water. Slug testing will most
likely be used because of the purge water issue.
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A bailer will be used to remove drilling fluids and coarse materials from
the borehole. Pretest development by pumping will be conducted after bailing.
The purpose of these tests is to develop the well. Pretest development by
pumping can be used to determine the optimum discharge rate and, thus, the
pump size for the constant-discharge test. If the pump has a check valve,
then pretest development will consist of pumping at a low-flow rate followed
by successively higher flow rate steps until full pump capacity or maximum
drawdown has been achieved. If the pump is not equipped with a check valve, a
surging technique will be used where the pump is alternately turned on and off
followed by step pumping as described above. The constant-discharge test will
not be performed until water levels have fully recovered from the development
test.

A number of aquifer test methods may be used in the field testing program
depending on the hydrologic parameter sought and existing hydraulic test
conditions. Some test methods commonly used include bailer, development,
constant-discharge, and recovery techniques. Constant-discharge tests could
be conducted for up to 24 h in those cases where at least one observation well
is available and drawdown is large enough (greater than 0.2 ft) to allow a
quantitative analysis of the data. When available, data from the observation
wells can be analyzed to yield estimates of transmissivity, storativity, and
sometimes, hydraulic conductivity anisotropy. Results from constant-discharge
tests can also be used to verify lateral continuity. Single well constant-
discharge tests can normally be conducted for up to 8 h. Tests of 8-h
duration can be used to estimate transmissivity.

A constant-discharge pumping test should be conducted in one upgradient
and one downgradient well. If a constant-discharge pumping test is conducted,
a temporary section of nominal 8-in. telescoping screen will be set in each of
the wells before pumping. The length of the temporary screen will be similar
to the screen lengths of the completed well. The screen will be open to the
uppermost portion of the aquifer.

A submersible pump will be placed in the bottom portion of the screened
interval. If the sediments in the test interval appear to have relatively
high permeabilities ( such as those characteristic of the Hanford formation),
large discharge range will'be required. The largest pump that will fit in a
nominal 8-in. telescoping screen (normally 40 hp) will be used in this case
because it is expected that even a maximum discharge from this size pump
(200 to 250 gal/min) will produce only a small drawdown (no more than 2 ft).

If sediments in the test interval have low permeabitities (such as those
characteristic of the Ringold Formation), a much lower discharge rate will be
required and a smaller pump can be installed. In some locations, the
sediments in a test interval may be of such low permeability that a pumping
test would not be possible. In these situations, a slug test may be
conducted.

A slug test may be conducted in the following manner. The drive casing
will be pulled back a few feet to expose the formation to the open hole. If
heaving or caving formations are expected, a temporary section of telescoping
screen will be set in the well before testing. The screen may be set as
described for the constant-discharge pumping test. The borehole will be
bailed to remove drilling fluids and debris before conducting the test.



WHC-SD-EN-AP-024, Rev. I

During the slug test, the hydraulic head will be changed instantaneously by
suddenly introducing or removing a cylinder of known volume. The water level
recovery response will then be observed over time.

A slug test will not yield representative results if the interval is of
heterogeneous materials with hydraulic conductivities ranging over several
orders of magnitude. In this case, split-spoon samples may be collected and
laboratory tests may be used to determine hydraulic conductivity.

One or two days of continuous water level monitoring will be conducted
(if scheduling permits) before/after terminating the pumping tests. These
data will be used to determine whether outside influences, such as barometric
effects, will have a significant impact on the tests. If so, the data will be
corrected for these effects.

The conventional analysis methods by Cooper and Jacob ( 1946) and
Theis (1935) can be used to estimate transmissivity in the unconfined aquifer
Graham et al. 1981). Modifications of these methods can be used to correct
for partial penetration effects, delayed yield response, leakage effects, and
borehole storage effects. Slug test methods than can be used include Hvorslev
(1951), Cooper et al. (1967), and Bouwer and Rice ( 1976). The laboratory
methods to determine hydraulic conductivity include the falling-head or
constant-head permeameter tests (Klute and Dirksen 1986).

3.4.2.2 Determination of Ground Water Flow Paths. Water levels will be
measured in all new wells and in all suitable nearby existing wells to
determine the hydraulic head distribution used in identifying ground water
flow paths. Measurements will also be made over time to evaluate temporal
changes in flow paths and dynamics of the aquifer system.

3.4.2.3 Data Interpretation and Presentation. Hydrogeologic data,
interpretations, and recommendations will be presented in an interim site
characterization report after well installation and initial monitoring are
completed. Specifically, this report will include ( 1) descriptions of
hydrostratigraphic units, (2) water level data and water table maps,
(3) test data and results of analyses, (4) as-built diagrams of wells,
(5) hydrochemistry data, and if necessary, ( 6) recommendations for further
characterization or construction of additional monitoring wells.

The data will also be used to evaluate whether the characterization was
adequate and if the ground water monitoring system is appropriately designed.
Recommendations will be provided for additional characterization activities or
construction of additional ground water monitoring wells if necessary.

The hydrogeologic data will be integrated to form an initial conceptual
model of the ground water flow system(s) in the vicinity of the LERF site.
Components of the model will include the flow paths and their possible changes
over time, estimates of ground water velocity, unsaturated zone conditions as
they relate to the ground water monitoring system, and hydrochemical
characterization.
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3.5 SAMPLING AND ANALYSIS

The wells will be sampled quarterly for 1 yr and semiannually thereafter.
Sampling pumps will be installed in the new wells after construction and
development Is complete. The depth to water will be measured before samples
are collected. The wells will be purged and samples will be collected after
at least three borehole volumes have been removed and when specific
conductance, temperature, and pH have stabilized. In the case of wells that
pump dry because of very low permeability materials, the sample will be
collected after recharge.

Sample analysis, preservation, and chain-of-custody procedures in
accordance with 40 CFR 265.92 are discussed in Appendix D. The QA control
protocol is also given in Appendix D. The purpose of the quality control
activities is to determine and document that samples were carefully collected
and transferred to an analytical laboratory, that the quality of the
analytical results being produced by the laboratory are defensible, and to see
the corrective actions will be taken as necessary.

Under the indicator-evaluation monitoring program, ground water surface
elevation data will be evaluated at least annually to determine if the
existing monitoring wells are appropriately located. If the evaluation
indicates that existing wells are no longer adequately located, the ground
water monitoring system will be modified to bring it into compliance with
40 CFR 265.91(a).

3.6 STATISTICAL ANALYSIS OF GROUND WATER
MONITORING DATA

3.6.1 Methods for Establishing Background

Quarterly samples will be collected for 1 yr from the ground water
monitoring wells in conformance with 40 CFR 265.92 for analyses of the
constituents listed in Section 3.4. Additional constituents may be added to
this list after evaluation of the initial results. The first set of samples
will be collected after the wells have been completed, developed, and had
sampling pumps installed. Depths to water will be measured before the wells
are purged.

After 1 yr of quarterly monitoring, background levels for indicator
parameters will be determined and compared with indicator parameters from
upgradient and downgradient wells semiannually in accordance with
40 CFR 265.93. The data will be analyzed to evaluate whether ground water is
being affected by the LERF.

Background summary statistics (mean, variance, and coefficient of
variation) will be calculated from four quarters of data from the upgradient
well. The actual method that will be used for calculating summary statistics
will depend on the distribution of the data and the presence of any data
reported as less than the limit of detection. Replicate summary statistics
will be calculated each quarter. Background comparison summary statistics
will be calculated from the quarterly summary statistics.
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Samples will then continue to be collected and analyzed semiannually from
the background wells. The data will be evaluated to determine if trends are
present, irregularities exist in the data, or ground water from the wells is
affected by the subject facility. If any of these conditions are present, the
data will be evaluated in relation to the hydrologic system to determine if
the background levels need to be recalculated from a new set of quarterly
sample data. The data will also be evaluated to determine whether the wells
being used are suitable for that purpose or if different Wells are required.

3.6.2 Evaluation of Data

Wells will be sampled at least twice each succeeding year after
background concentrations have been established. A minimum of four replicate
measurements will be obtained from each well for determining indicator
parameters, and the arithmetic mean and variance will be calculated for the
indicator parameters for each sample.

The Student's t-test, as presented in the Technical Enforcement Guidance
Document ( EPA 1986), will be used to determine statistically significant
changes in the concentration of indicator parameters of downgradient wells as
compared to initial background concentrations or values. This comparison will
individually consider each of the wells in the monitoring system. For three
of the indicator parameters ( specific conductance, TOC, TOX), a single-tailed
Student's t-test will be used to test at the 0.01 level of significance for
significant increases over background. The difference test for pH will be a
two-tailed Student's t-test at the overall 0.01 level of significance.

3.6.3 Reporting Requirements

A summary of the reports required for compliance with 40 CFR 265,
Subpart F, is given in Table 3-3.

Table 3-3. Reports Required for Compliance with 40 CFR 265,
Subpart F, for Ground Water Monitoring.

Submittal I Submittal oeriod

First year of sampling: Concentrations of
interim primary drinking water constituents,
identifying those that exceed limits listed in
Section 3-4.

Concentration and statistical analyses of
ground water contamination indicator
parameters, noting significant differences in
upgradient wells.

Results of ground water surface elevation
evaluation and description of response if

Quarterly, according to
the current schedule.

Annually, according to the
current schedule.

Annually, according to the
current schedule.
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4.0 GROUND WATER QUALITY ASSESSMENT PROGRAM

Criteria requiring notification to regulatory agencies and initiation of
a ground water quality assessment program are described. The notifications
for compliance with 40 CFR 265, Subpart F, are presented, and the contents of
the ground water quality assessment program are outlined as required in
40 CFR 265.93(a).

Ground water samples from all monitoring wells will be tested quarterly
for contamination indicator parameters, interim'primary drinking water
constituents, secondary ground water quality parameters, and site-specific
parameters for the first year of sampling. Background levels of the ground
water contamination indicator parameters will be statistically established
after the first year of sampling using methods in the Technical Enforcement
Guidance Document ( EPA 1986). Once the background for the indicator
parameters has been established, subsequent samplings from the LERF monitoring
network will be statistically compared to the established background values to
determine if there is a significant difference. If a difference is found, the
wells in question will be immediately resampled. If the results are verified,
Ecology will be notified in writing within 7 d of verification. A ground
water quality assessment program will then be developed and its plan sent to
Ecology within 15 d following the notification. An outline of this plan
follows:

• INTRODUCTION

• GROUND WATER QUALITY ASSESSMENT PROGRAM
- Investigatory Approach
- Hydrogeology of the Site
- Description of Background Monitoring Network
- Existing Data and Evaluation
- Ground Water Quality Assessment Monitoring System
- Ground Water Quality Sampling Schedule
- Water Table Monitoring
- Sampling and Analytical Methods
- Quality Assurance

* Laboratory, Internal Quality Control
* External Quality Control

- Data Evaluation Procedures

• REFERENCES

• APPENDIX A--Preservation Techniques, Analytical Methods Used, and
Current Detection Levels for Constituents Analyzed for
in the Project

• APPENDIX B--As-Built Diagrams for Background Monitoring Wells

• APPENDIX C--Monthly Water Table Elevation Maps for the Surrounding
Area
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The quality assessment program will include ( 1) number, location, and
depth of wells in monitoring network, (2) sampling and analytical methods
used, ( 3) evaluation procedures, and (4) a schedule of implementation. The
quality assessment program will also provide an investigative approach to
determine rate and extent of migration of hazardous waste or hazardous
constituents in the ground water and their concentrations. As soon as
technically feasible, these determinations will be made and a report of the
findings sent to Ecology. Table 4-1 provides a schedule for reports and
notifications.

Table 4-1. Reports and Notifications.

Submittal Submittal period

First year of sampling only: Concentrations
of interim primary drinking water standards,
identifying those that exceed limits listed
in Section 3.3.8.

Concentration and statistical analyses of
ground water contamination indicator
parameters, noting significant differences
in upgradient wells.

Results of ground water surface elevation
evaluation and description of response if

Notification to EPA and Ecology that
facility might be affecting ground water

Submittal of ground water assessment plan to
EPA and Ecology.

Submittal to EPA and Ecology of written
report on assessment of ground water
quality, including concentrations of
hazardous waste constituents and their rate
and extent of migration.

Results of ground water quality assessment

Quarterly.

Annually, by March 30 of
following year.

Annually, by March 30 of
following year.

Within 7 d of confirmation of
a statistical difference over
background.

Within 15 d of the above
notification.

Within 15 d of first
determination (as soon as
technically feasible).

Annually, by March of
followino vear
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APPENDIX A

WASTE INFORMATION DATA SYSTEM SUMMARY REPORTS
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Waste Information Data System
General Summary Report

March 14, 1990

SITE NAME: 207-A Retention Basin
ALIAS NAMES: None

SITE TYPE: Retention Basin OPERABLE UNIT: 200-PO-5
WASTE CATEGORY: Hazardous Waste REGULATORY AUTHORITY: Undefined

STATUS: Active
SERVICE DATES: From 1977 to the present

COORDINATES: N41220 W46890, N41220 W47105, N40900 W47105, N40900 W46890
LOCATION: 200 East Area, directly east of the 242-A Evaporator.

REFERENCE DRAWINGS: H-2-34761, H-Z-69292

SITE AREA:

ELEVATIONS and DEPTHS: Ground: 672.00 feet above MSL
Water Table: 282.00 feet below grade
Site Depth: feet below grade

WASTE VOLUME RECEIVED: liters
CONTAMINATED SOIL VOLUME: cubic meters
OVERBURDEN SOIL VOLUME: cubic meters

SITE DESCRIPTIONS:
Retention basin consisting of six rubber-lined holding basins, each
55 ft long and 10 ft wide at the bottom.and 7 ft deep. A 4-in. fill
line enters each basin, and a 3-in drain line exits.

WASTE DESCRIPTION:
Since March 1977, the site has been receiving two liquid waste streams
from the 242-A Evaporator: ( intermittently when evaporator is used)
1) Steam condensate is sent to the three north basins and then goes to

216-A-25 Pond;
2) Process condensate is sent to the three south basins and then goes

to 216-A-37-1 Crib.

COMMENTS:
In operation, the basins are alternately filled, sampled, and emptied
when meeting specifications. The north basins are discharged into the
Gable Mountain Pond pipeline and the south basins are discharged to
the 216-A-37 Crib. The facility includes the capability of returning
liquid waste for reprocessing or in-tank storage if discharge
specifications are not met.

RELEASE POTENTIAL:
The basin is rubber-lined.
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SITE NAME: 207-A Retention Basin Page 2

ASSOCIATED STRUCTURES:
A 4-in. fill line for each basin, -2 ft long ( inside basin structure).
Hypalon liner for 6 basins, -16,000 sq ft.

SURVEILLANCE INFORNATION

SITE NAME: 207-A Retention Basin

SCHEDULE: Not Applicable LAST SURVEY DATE:

AREA POSTING: Not Applicable
POSTING TYPE: Unknown

CAVE-IN POTENTIAL:
EXISTING CAVE-INS: None

PERCENTAGE OF VEGETATION COVER:
GRASS:
OTHER:

DEEP ROOTED:
NO COVERAGE: 100%
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Waste Information Data System
General Summary Report

March 14, 1990

SITE NAME: 216-A-37-1
ALIAS NAMES; 216-A-37 Crib

SITE TYPE: Crib OPERABLE UNIT: 200-PO-4
WASTE CATEGORY: Law-Level Waste REGULATORY AUTHORITY: Undefined

STATUS: Active
SERVICE DATES: From March 1977 to the present

COORDINATES: N39856 W45816, N40157 W46449 ( center line of crib)
LOCATION: 200 East Area, outside of the 200 East Area perimeter fence, 2,000 ft

east of the 202-A Building.

REFERENCE DRAWINGS: H-2-62876, H-2-62877

SITE AREA: 7,000.00 square feet

ELEVATIONS and DEPTHS: Ground: 675.00 feet above MSL
Water Table: 278.00 feet below grade
Site Depth: feet below grade

WASTE VOLUME RECEIVED: 315,000,000 liters
CONTAMINATED SOIL VOLUME: 1,800 cubic meters
OVERBURDEN SOIL VOLUME: 3,400 cubic meters

SITE DESCRIPTIONS:
Crib with a 10-in. corrugated, galvanized, perforated pipe located
horizontally, 7 ft below grade. Bottom dimensions of the excavation are
700 ft by 10 ft. It is 11 ft deep. The excavation contains 5 ft
(5,300 cu ft) of gravel fill, and the site has been backfilled over.
The side slope is 1:1.

WASTE DESCRIPTION:
Since 3/77, the site has been receiving process condensate from the
242-A Evaporator.

COMMENTS:
Well.i299-E25-19: Beta activity (excluding H-3) shows an increase over
the last seven months. Limits have not been exceeded. H-3 showed a
decrease from April to October 1985. The November sample was twice as
high as the previous month and shows an increase since then. N03
remains between two and four times the drinking water standards (DWS).
Well #299-E25-20 shows that a decreasing trend has been exhibited in the
contaminant H-3 since February 1985. N03 remains between three and five
times the DWS. - Groundwater Monitoring Compliance Report for August
1986 (9/19/86).
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SITE NAME: 216-A-37-1 Page 2

ENVIRONMENTAL MONITORING:
Radiological surveys of the surface are performed quarterly.

RELEASE POTENTIAL:
This unit is used as a percolation crib.

ASSOCIATED STRUCTURES:
A 4-in. SCH 40 carbon steel vent riser and vent extending from the
distribution pipe to 3 ft above grade.
A 3-ft by 3-ft by 1.5-ft concrete block acting as a base for the vent
riser.
Two 8-in. diameter gage wells extending from the crib bottom to 3 ft
above grade.
Two 2-ft by 2-ft by 1-ft concrete pads supporting the gage wells.
One concrete distribution box, 7 ft 4 in. by 5 ft 4 in.
One membrane barrier, 16,800 sq ft, between gravel and backfill.

SURVEILLANCE INFORMATION

SITE NANE: 216-A-37-1

SCHEDULE: Quarterly LAST SURVEY DATE: 3/89

AREA POSTING: Underground Radioactive Matl.
POSTING TYPE: Unknown

RESULTS:
No surface contamination detected and no change in activity since the
last survey, 1/89.

CORRECTIVE ACTION:
No action required.

CAVE-IN POTENTIAL:
EXISTING CAVE-INS: None

PERCENTAGE OF VEGETATION COVER:
GRASS: 85-90% DEEP ROOTED: 10-15%
OTHER: NO COVERAGE:
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3/14/90 Waste Information Data System
Radionuclide Inventory

(In Curies)

Site Name: 216-A-37-1
Operable Unit: 200-P0-4
Flagit:

Bibliography: [306]

14-3: 1580.00000 Sn-113: .00738 U-233:
C-14: Sb-125: U-234:

Na-22: 1-129: .00394 U-235:
Mn-54: Cs-134: Np-237:
Co-58: Cs-137: .09590 U-238:
Fe-59: Ce-141: Pu-238:
Co-60: Ce-144: Pu-239:
Ni-63: Pm-147: .06620 Pu-240:
Kr-85: Eu-152: Pu-241:
Sr-90: .05530 Eu-154: Am-241:
Zr-95: Eu-155: Pu-242:
Tc-99: Th-232: Am-243:

Ru-106: .07630 U-233: Cm-245:

Inventory Total U: 0.00000
Inventory Total Pu: 0.00000

Total Reported Alpha: .00831
Total Reported Beta: .55400
Total Reported Gamma:

These values are decayed through: December 31, 1988
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Historical Waste Analysis Results of 242-A Evaporator
Process Condensate. (sheet 1 of 4)

Peraetar Ub MDAe Metho(Jd NOW

Can

SteErre

eentretionR(ocb)

90%CiLimt MuimuM

Cltldina uute F

Aluiina

eed

5 0 MAO 1.14 E+03 9.66 1+01 1.29 E+03 1.47 E+03

Earium 5 4 OL 6.00 E+00 2.13 E-07 6.00 E+00 6.00 E+00

Celoium 5 0 NA 4.97 E+03 1.15 E+03 6.74 E+03 7.88 E+03
Chloride 5 3 Dl 6.23 E+02 0.51 E+01 7.54 E+02 9.32 E•02

MeOrrsius S 4 DL 5.42 E+01 4.20 E+00 6.06 E+01 7.10 E+01

Mercury 5 0 KA 5.26 E-01 5.87 E-02 6.16 E-01 6.90 E-01

iotuaium 5 0 MA 6.03 E+02 3.20 1+01 6.52 E+02 6.74 E+02

Uranium 5 0 MA 3.88 E-01 2.42 6-01 7.59 E-01 1.35 E00
21nc 5 4 OL 5.00 E+00 1.51 E-07 5.00 E+00 5.00 8+00
Acetone 5 0 MA 2.10 E4.03 2.89 E+02 2.54 E•03 2.57 E+03

5 0 MA 6.41 E+05 1.12 E+GS 8.12 E+05 1.00 E+06

Ewu<yt eloohol 3 0 NA 1.47 E+01 1.76 E+00 1.80 E+01 1.80 E+01

Eutanel 4 0 M11 4.42 E+01 1.31 E+01 6.57 E+01 7.60 E+01

1-Eutanot (butyl
eloehOl) 5 0 MA 4.60 E+04 1.90 E+04 7.51 E+04 0.80 E+04

2-Eutoxyethanot 5 0 NA 5.52 E•02 1.09 E+02 7.20 E+02 8.40 E+02

EutoMyOlycol S 0 MA 2.77 E+02 6.95 E+01 3.84 1+02 5.40 E+02

3,5-O1rthylpyrtdi(r 3 0 NA 2.07 E+01 2.03 E+00 2.45 E+01 2.40 E•01

2-Maxanaw (exthyl
n-butyl ketane) 4 0 MA 9.25 E+00 1.11. E+00 1.11 E+01 1.10 E+01

MethyL ethyl katan
(2-8utaennU S 0 KA 7.16 E•01 1.04 E+01 8.76 E+01 9.00 E•01

M)Ek (heaone) 3 0 NA 4.33 E+00 3.33 E-01 4.96 E+00 5.00 E+00

2-Mntanmv (rthyl
n-prapFl kataMe) 4 0 MA 8.75 E+00 1.25 E+00 1.08 E+01 1.20 E+01

2-Praperwl 1 0 MA 3.90 E+01 MA MA 3.90 E+01
Tetrdaarw 4 0 MA 1.92 E•01 3.61 E*00 2.52 E+01 2.60 E+01

TetrahydrofuraM 5 0 KA 1.50 F+01 1.48 E+00 1.73 E+01 1.80 E+01
Trlhutylphoaphate 5 0 MA 3.59 9*03 1.28 E+03 5.55 E+03 6.80 E+03

Tridecane 4 0 NA 1.27 E+01 2.06 E+00 1.61 E+01 1.80 E+01
Unlmown 3 0 MA 4.40 E+01 1.30 E+01 6.85 E+01 6.60 E+01

AlpAa eetivity (pCi/l) 2 0 MA 2.1S E-01 6.30 E-02 4.09 E-01 2.78 E-01

Ben activity (pCi/L) S 0 NA 3.86 E+02 1.88 E+02 6.73 E+02 1.09 E+03

Cond+etivity (p5) 5 0 NA 3.18 E+02 3.73 E+01 3.75 E+02 4.20 E+02

pN (dieeruionlesa) 5 0 NA 1.05 E+01 5.10 E-02 1.06 E+01 1.07 E+01

teeperetura (•C) 2 0 MA 3.33 E+01 3.40 E+00 4.38 E+01 3.67 E+01

TOC 5 0 MA 4.38 E+04 8.91 E+03 5.75 E•04 6.25 E+04

Liukina Run Feed

Aludnum 12 1 LM 5.99 E+02 1.22 E+02 7.65 E+02 1.65 E+03

Bariu 12 11 DL 6.00 E+00 1.17 E-07 6.00 E+00 6.00 E+00

Cabmiuw 12 11 Dl 2.25 E+00 2.50 E-01 2.59 E+00 5.00 E+00

Caleiuy 12 0 NA 2.04 E+03 3.45 E•02 2.51 E+03 4.37 E+03

Chloride 12 10 DL 5.94 E+02 6.50 E+01 6.83 E+02 1.17 1.03

Copper 12 8 LN 1.11 E+01 5.89 E+00 1.92 E•01 7.30 E401

Fluoride 7 6 DL 2.21 1+01 2.14 E+00 2.52 E+01 3.50 E+01

Iron 12 7 Dl 5.46 E+01 1.07 E+01 6.92 E+01 1.56 E•02

MaEnasiutt 12 1 UI S.17 E+02 3.28 E+02 9.64 E+02 4.03 E+03

Mercury 12 3 LM 2.22 E-01 3.36 E-02 2.68 E-01 4.80 E-01

Bickel 12 9 DL 1.12 E+01 7.26 E-01 1.22 E+01 1.70 E•01

Nitrate 12 8 IN 9.83 E+02 5.10 E+02 1.68 E03 4.98 E+03

Potaaeium 12 1 lM 4.07 E+02 1.28 E+02 5.81 E+02 1.71 E+03

Sodium 12 1 LM 2.87 E+03 2.08 E+03 5.71 E+03 2.56 E+04

Sulfate 12 5 LM 2.04 E+03 1.10 E+03 3.54 E+03 1.30 E+04
Sulfide 12 10 DL 6.73 E+03 5.36 E+03 1.40 E+04 6.56 E+04

Uranium 12 2 MR 1.54 E-01 4.33 E-02 2.13 E-01 4.75 E-01
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Historical Waste Analysis Results of 242-A Evaporator
Process Condensate. (sheet 2 of 4)

CaneentretionM(to6)

PeryrtMr ((b MDAO (Nthodd Mten EtdErre 90%CILiof Muieu•

vMnedtr 12 It OL 5.00 E+0D 1.17 E•07 5.00 EWO 5.00 E+00
zinc 12 6 LM 7.33 E+00 2.89 E+00 1.13 E01 3.40 E+01
Acetone 11 0 IM 1.10 E+03 4.29 EM2 1.69 E+03 5.10 E+03
AMson1M 12 0 MA 7.75 E+01 2.25 E+04 1.06 E+05 2.50 E+05
BMntM(dMfiyde 1 0 MA 2.30 E+01 MA NA 2.30 E01
OMnxyl Mloahol 1 0 MIL 1.00 E+01 MA MIL 1.00 E+01
ButMtil 4 0 MA 1.20 E+02 3.25 E+01 2.06 E+02 2.30 E+02
1-Butrol (6uty(
Mlcohol) 10 0 (kt 3.99 E+02 1.37 E+02 5.89 E+02 1.13 E+03

MutaMydlBlycol 1 0 MA 1.10 E+01 11A MA 1.10 1+01
2-wtoMyethriol 10 0 MA 4.82 E+02 1.08 E+02 6.33 E+02 9.20 e+02
ButeMyOlyCol 6 0 NA 8.48 E+01 1.36 E+01 1.05 E+02 1.30 E+02
DodMeene 2 0 M 4.30 E+01 3.00 E+00 5.22 E*01 4.60 E01
Ethexytrtethy(MnM

Blycol 1 0 MIL 1.50 E+02 MIL MA 1.50 E+02
MeptMdoeMMM 1 0 NL 1.80 E+01 MA MA 1.80 E+01
Muwdeeene 1 0 MA 1.70 E+01 MA MA 1.70 E+01
INarioie sid 1 0 MA 7.00 E•01 MA MA 7.00 EM1
2-MMMrsr (wthyt
n-butyl keteM) 5 0 NA 1.iZ E+01 2.60 E+00 1.52 E+01 2.00 E401

Mothyl ethy( ketoro
(2•WUnorr) 12 5 LM 4.17 E+01 1.21 E+01 5.83 E+01 1.20 E+02

Methoxyd191yeol 1 0 MA 2.80 E+01 MA MA 2.80 EM1
(Nthowytrillyr0ol 1 0 MA 3.70 l+02 MA MA 3.70 E+02
MIBM (hexmx) 7 1 OL 1.46 E+01 8.95 E+00 2.75 E+01 6.80 E401
M-M(troeadirthylrine 12 11 DL 1.39 E+01 3.92 E+00 1.93 E+01 5.70 E+01
PentMdMeanM 1 0 NA 2.00 E+01 MA MA 2.00 E+01
2-Penterwr (Mthyl

n-prop/l ketune) ♦ 0 MA 9.75 E+00 9.46 E-01 1.13 E+01 1.10 EW1
Phenol 12 11 Ol 1.19 E+01 1.92 E+00 1.45 E+01 3.30 E401
2-PropMnol 2 0 ml 1.60 E+01 6.00 E+00 3.45 E+01 2.20 E+01
PyridiMe 12 11 DL 5.04 E+02 4.17 E+00 5.10 E+02 5.50 E+02
TatradeeMne 9 0 MA 1.16 E+02 5.17 E+01 1.88 E+02 4.40 E+02
Tetrehydrofuran - 6 0 MA 1.98 E+01 2.94 E00 2.42 E+01 3.00 E+01
Trihutylphoephate 11 0 NA 3.30 E+03 1.81 E+03 5.79 E+03 2.06 E+04
Trideearw 9 0 NA 1.01 E+02 4.51 E+01 1.64 E•02 3.50 E+02
TrI9Lyee 1 0 MA 9.00 E+01 MA MA 9.00 E+01
Alpha activity ( pCi/L)

h
10 0 LM 7.52 E-01 1.55 E-01 9.69 E-01 1.62 E+00

bets activity ( pCil/L) 12 1 Dl 1.29 E+03 4.51 E+02 1.90 E.03 4.34 E+03
CoMuctivity (pS) 12 0 MA 1.56 E+02 3.44 E+01 2.03 E+02 4.70 E+02
pM (dimensionless) 12 0 MA 9.42 E+00 2.19 E-01 9.72 E+00 1.04 E+01
Tenqenture ( •C) 7 0 MA 2.66 E+01 3.12 E+00 3.11 E•01 3.90 E+01
TOC 12 1 LN 1.76 E+04 5.42 E+03 2.50 E+04 5.61 1'04

Amente Sen r FNd

AlumiiMw 10 1 LN 9.44 E+02 1.K E+02 1.15 E+03 1.77 E+03
Arsenic ( EP toRio) 2 2 MA d.00 E+01 0.00 E+00 95.00 E+01 45.00 E+01
eer(um 10 8 Dl 6.30 E+00 2.13 E-01 6.60 E+00 8.00 E+00
BMriu (EP toxic) 2 0 MA 2.31 E+02 5.00 E-01 2.33 E+02 2.32 E+02
Boran 4 3 DL 1.07 E+01 7.50 E-01 1.20 E+01 1.30 E+01
CadHum (EP toMio) 2 2 NA 11.00 6+01 0.00 E+00 41.00 E+01 <1.00 E+01
GloiuM 10 0 MA 3.46 E+03 6.91 E+02 4.42 E+03 8.32 E+03
Chloride 10 7 DL 7.00 E+02 1.79 E+02 9.48 E+02 2.30 E03
ChroMiuM ( EP towie) 2 2 MA .5.00 E+01 0.00 E+00 .5.00 E+01 <5.00 E+01
Copper h
Pl id

10 9 OL 1.02 E+01 2.00 1-01 1.05 E+01 1.20 E+01
uur e 10 4 DL 1.47 E+02 1.03 E+02 2.91 E+02 1.07 E+03

Iron 10 6 LM 2.77 E+01 5.63 E+00 3.55 E+01 6.70 E+01
Laed (EP toxic) 2 2 MA <5.00 E+01 0.00 E+00 6.00 E+01 <5.00 E+01
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Historical Waste Analysis Results of 242-A Evaporator
Process Condensate. (sheet 3 of 4)

Paraeeter MD MDAO Methodd Mean

Can

StcErrs

eantretiqpa(oob

90;C)Liwtf

)

Maximaw

Maprrsiur 10 8 Dl 1.20 E+02 6.95 E+01 2.17 E+02 7.48 E+02
Mnqarwae 10 9 DL 5.00 E+00 1.01 E-07 5.00 E+00 5.00 E•00
Marraay 10 4 LN 1.79 E-01 5.11 E-02 2.50 E-01 5.60 E-01
Mernry (EP toxic) 2 2 NA 41.00 E+01 0.00 E+00 <1.00 E+01 0.00 E+01
Niokal 10 9 DL 1.06 E+01 4.00 1-01 1.10 E+01 1.40 E+01
Poataseia 10 0 NA. 5.11 E+03 2.02 E+03 7.92 E+03 1.57 E+04
Selaniua (EP toxic) 2 2 NA 45.00 E+01 0.00 E+00 b.00 E+01 6.00 E+01
Silicann 4 0 NA 6.72 E+03 9.11 E+02 8.22 E+03 9.40 E+03
Silver (EP toxic) 2 2 NA 5.00 E+01 0.00 E+00 4.00 E+01 45.00 E+01
SOdiuN 10 0 MA 4.02 E+03 3.25 E+03 3.55 E+03 3.32 E+04
Strontiue 10 6 DL 1.85 E+00 1.81 E+01 2.10 E+01 3.00 E+01
Sulfate 10 0 NA 2.01 E+03 2.75 E+02 2.40 E+03 3.90 E+03
Uranius 10 4 MB 5.43 E-01 2.42 E-01 8.80 E-01 2.03 E+00
vanadiua 10 7 DL 5.50 E+00 2.69 1-51 S.87 E+00 7.00 E+00
Iirrc 10 5 LM 6.33 E+00 1.49 E+00 8.41 E+00 1.70 E+01
Acetone 9 0 NA 1.03 E+03 1.70 E+02 1.27 E+03 2.16 E+03
Aneonia 10 0 NA 8.20 E+05 1.82 E+OS 1.07 E+06 2.19 E+06
ttenzyl alcahalM 8 4 OL 1.19 E+01 1.09 E+00 1.34 E+01 1.70 E+01
Butanat 3 0 MA 8.67 E+00 2.33 E+00 1.31 E+01 1.30 E+01
1-butanol (butyl

alcahol) 9 0 MA 2.84 E+04 1.29 E+04 4.64 E+04 1.21 E+05
Butoxydiylycol 1 0 NA 2.70 E+01 MA NA 2.70 E+01
2-Butoxyethanol 6 0 M11 2.89 E+02 7.74 E+01 4.03 E+02 4.90 E+02
eutexyglycol 6 0 NA 1.88 E+02 4.48 E+01 2.54 E+02 3.60 E+02
8utoxytrtethylane0lycol 1 0 NA 3.50 E•01 NA NA 3.50 E+01

Ethanol 1 0 NA 2.00 E+00 NA MA 2.00 E+00
2-Nex4rwne (methyl

n-butyl alcohol) 6 3 Dl 3.20 E+01 1.31 E+01 5.13 E+01 7.90 E+01
Methyl ethyl ketone

(2-Butanone) 10 1 LM 3.38 E+01 7.56 E+00 4.43 E+01 9.30 E+01
2-Methylnonene 2 0 NA 1.55 E+01 1.50 E+00 2.01 E+01 1.70 E+01
2-Prauanol 3 0 NA 1.90 E+01 4.51 E+00 2.75 E+01 2.40 E+01
tetradecane 6 0 NA 1.40 E+01 2.62 E+00 1.79 E+01 2.50 E+01
Tetrehydrofuran 9 0 NA 2.92 E+01 7.85 E+00 4.02 E+01 8.10 E+01
Tributylphosyhate 13 2 LN 3.95 E+03 9.39 E+02 5.22 1+03 1.01 E+04
Tridecane 6 0 NA 1.27 E+01 3.57 E+00 1.79 5+01 2.80 E+01
Unknown 9 0 NA 2.88 E+02 1.29 E+02 4.69 E+02 1.13 E+03
Unknown aliphatic BC 1 0 NA 1.20 E+01 MA MA 1.20 E+01
Alpha activity (pCt/L) 6 6 DL 3.72 E-01 1.05 E-01 5.20 E-01 1.01 E+00
8eta activity (PCi/L) 10 0 NA 4.11 E+03 1.41 E+03 6.07 9+03 1.25 E+04
Condixtivity (p5) 10 0 NA 3.19 E+02 4.49 E+01 3.82 E+02 5.90 E+02
pN (dimensionless) 10 0 NA 1.05 E+01 2.31 E-01 1.08 E+01 1.13 E+01
TDS 2 0 NA 2.25 E+04 1.50 E+03 2.71 E+04 2.40 E+04
Teeperature (•C) 6 0 NA 2.76 E+01 2.31 E+00 3.10 E+01 3.49 E+01
TOC 10 0 MA 2.70 E+04 6.87 E+03 3.66 E+04 7.85 E+04

Salt Mell feed

Aluo(ran 4 0 NA 5.93 E+02 2.43 E+01 6.33 E+02 6.42 E+02
Calciua 4 0 )N 3.65 E+02 3.43 E+01 4.21 E+02 4.47 E+02
Mercury 4 0 NA 1.83 E-01 1.97 E-02 2.15 E-01 2.30 E-01
N(ekel 4 3 DL 1.07 E+01 7.50 E-01 1.20 E+01 1.30 E+01
Potassius 4 0 NA 4.81 E+03 2.62 E+02 5.24 E+03 5.28 E•03
Sodiue 4 0 NA 1.74 E+03 4.27 E+02 2.44 E+03 2.73 E+03
Iins 4 1 oL 1.55 E+01 9.51 E+00 3.11 E+01 4.40 E+01
Acetone 4 0 NA 8.00 E+02 1.49 E+02 1.04 E+03 1.20 E•03
Antaonia 4 0 NA 7.97 E+04 8.04 E+03 9.29 E+04 8.89 E+04
eenzyt elcehol 1 0 NA 1.10 E+01 MA YA 1.10 E+01
eutanal 3 0 %A 3.10 E•01 7.23 E.00 4.46 E+01 4.30 E+01
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Historical Waste Analysis Results of 242-A Evaporator
Process Condensate. (sheet 4 of 4)

Saneentrstlenaccch)

Paramehr Oh IoA° nat"orfNan EtdErr' 90XCIL1of Maxlwn

1-Wtanol thutyl
attolrol) 4 0 fkt 3.90 E•02 6.43 E+0/ 4.95 E+02 5.25 E+02

2-EUmtyatharol 4 0 E4 7.17 E+01 1.22 E+01 9.17 E+01 9.00 E+01
Eutoxy°lyeol 4 0 EA 7.02 E+°2 4.99 E+01 7.03 E+°2 8.06 E+°2
Ethorytrtethylam

°lycol 3 0 IW 3.20 E+01 2.57 E+01 1.30 E+112 1.20 E+02
2-°ekanwn (wthyl

trhutyt katone) 4 0 N11 6.25 E+0° 1.31 E+00 8.40 E•O° 1.00 E+01
INthoqdi°lytot 1 0 NA 5.20 E+01 M NA 5.20 E+01
tNethmrytrl°lycel 1 0 1W 6.50 E+01 N!1 EA 6.50 E+01
IMMyI athyl katmr

(2-EUtanorr) 4 0 N6 3.25 E+°1 3.84 1400 3.80 1+01 4.40 E+01
MIEE (hptcnt) 1 0 N6 0.00 E+00 NA 14 8.00 E+00
2•Praprl 4 0 °A 2.35 E+01 S.SS E.00 3.26 E+01 3.40 E+01
tetradaaam 4 0 NA 1.35 E+02 6.60 E+01 2.46 E+02 3.20 E+02
Tatrahydre}uran 4 0 16t 1.07 E•02 2.74 E+01 1.52 E•02 1.70 E+02
TrlbutylphotpMa 4 0 W1 3.64 E+03 9.53 E+02 5.21 E+03 6.iS E+03
Trfdatarn 4 0 NA 1.45 E+02 6.52 E+01 2.52 E+02 3.00 E+02
tNknwm 4 0 NA 4.47 E•01 2.46 E•00 4.00 E101 5.10 E+01
Mta acttvity tpCi/L) 4 0 lu 1.27 E+03 1.36 E+°2 1.50 E+0! 1.61 E+03
CoMstfvity (q) 4 0 °A 0.32 E+01 2.17 E+00 0.60 E+01 8.70 E+°1
pt (dirrrianlaa) 6 ° Ikl 1.01 E+01 4.75 E-02 1.01 E+01 1.01 E+01
TOC 4 0 NA 2.36 6+06 2.22 E+03 2.72 1.04 2.97 E+04
T00 (r CU 4 3 DL 1.15 E+01 7.98 E+00 2.46 E+01 3.50 E+01

Concentration in ppb (parts per billion) except where noted.
" N - Number of samples analyzed.
` MDA - Number of samples with results below the detection limit.
d Method - Replacement method for results below the detection limit:

DL -- replacement by detection limit
LM -- replacement by lognormal plotting position
MR -- replacement by normal plotting position
StdErr - Standard error.
90%CILim - 90% confidence internal limit. Defined as upper limit of
one-tailed 90% confidence interval.

° NA - Not applicable.
" At least one reported measurement is less than the reported detection

limit for data set.

(Geary 1990, p. 3-3 to 3-9)
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1 (ELL CDMSiBlL7)a ABD Q/Pl8TIt1 IIBBBWtT 1

Drilling taepla WELL TEMPORART
Nathod: teblttool Methodt Nard tent (nanl NLMBERt 299-E26-1 WELL NDa 361-0 -11
Drilling Additives Hanford
Fluid Used: Yater psed: Not donnented Coordinates: N/S N 44.774 E/W W 48.025
Driller's WA State state
Maae: Radda Lie Mra Not dannw.nted Coordinates: N 449_953 E 2.247.185
DrillinB Canpetry Start
I:oopxry: Bacf: Drilli ns Lontian: Not doeumnted Card S: MOt doeuaented T- B B
Data Date Elevation
startad: 28Aer48 Copptete:291"0 Greud surface (ft): 615.5Estiarttd

Depth to wtar: 205.5 It du,89
(Ground Surfaee)

GE)ERALt2ED DrillarV
STRATIGRAPBT Log

0-2: Sandy LOAM
2-15: SAND and GRAVEL
15-30: GRAVEL and BO.1lDERS
30-40: SAID, GRAVEL and BOLILOERS
40-45: SAND
45•60: SAND, GRAVEL and Bd7LDERS
60-65 S6m and GRAVEL
65•80: SRID, GRAVEL and SWLOERS
8g-85: Coarae SAND and GRAVEL
85-95: SAND, GRAVEL and SQILDERS
95-131: SAND and CLAT
131-138: Coarse SAND and fine GRAVEL
138-140: Hard fine SAW
140•145: SIUD, GRAVEL and BOULDERS
145-155: SAND
155-165: SAND and GRAVEL
165-175: SAND, GRAVEL and BCOLDERS
175-180: SA10 and GRAVEL
180-185: GRAVEL and BOOLDERS
185-190: Fire SM
190-195: SAND and GRAVEL
195-201: SRD), GRAVEL and gWLDERS
201-205: SAND and GRAVEL
205-209: SAW
209-210: SAW, GRAVEL and gaILDERS
210-218: SAID
218-225; Coarse SAND ard fins GRAVEL
225-231: Rad-brown volcanic ASH
231-240: Dark BED ROCK
240-245: Btatk SAMO and fine grourd I
245-248: BASALT

----^ Elevation of referanee point: t 617.25 ft )
(top of asiry)

.---^ Netght of referenee point a6ove t 1.75 it 1
grourd surface

Dapth of surfaee aeel [ ND

Type of surface seal•Nane doeunented

1.0. of surface casing C No
(If yresent)

------1 I.D. of riser pipe: [ 8-in )
Type of riser pipe:
carhan stea

I<.......I Dipeter of borehole: [ 9-in ncm ]

--.----- Type of filter:
Not doeusmted

---•--•-1 Elavatiovdepth top of seat
Type of seal: Not docuiented

<........ Depth top of perforations: C 217 ft 1
_5 holes/ft

e........ ^ Depth hottm of perforations: C 227 ft 1

I Depth hottm of tssing: (.229 ft I

...... I Depth bottm of bonhole: ( 248 ft

Drawing By: RKL\211E26-01.A58 Date: 02Nav90

I Reference; fjyitd tnsceetion Reoort. 07Feb90
f Golder 8531752U4114
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16•30: BOtLDMS Type of 5arfdce saaYA4nt !L*ayakrsttd

30-35: SM and f.i'tA1d'EL

^3-w; SilND
4tS^-55: :dlND ard sm16 GRAtilEL I.D. of starEnct t,wasno

55-90: SANp, Ota'1VEt aith samo CUT tif "vauty

9!F°^5 : S#W with smv CLAY
95-1^lJ 51NtY3: vid SdO
=°'k25: SAND, GR141+EL arad xltT
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APPENDIX C

WATER-CHEMISTRY DATA LISTINGS AND SUMMARIES
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WHC-SD-EN-AP-024, Rev. 1

This appendix presents all water-chemistry data available from the
existing wells in the vicinity of the 200 East Area Liquid Effluent Retention
Facility. The results of the analyses of the ground water from these wells
are listed in Table C-1. Less than flags indicate levels below detection
limits.

Regulatory agency guidelines are based on the following:

• U.S. Environmental Protection Agency (EPA) - maximum contaminant
levels given in 40 CFR 141 (July 1987) Mational Primary Drinking
Water Regulations as amended by 52 FR 25690.

• EPA - Proposed Maximum Containment Goals in 50 FR 46936.

• U.S. Department of Energy (DOE) - DOE derived concentration guides,
DOE Order 5400.5, Radiation Protection of the Public and the
Environment (DOE 1990).
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 1 of 24).
LESs

WELL COLLECTION CONSTITUENT ANALYSIB TOAN ANALYSIS DETECTION REGUi.ATORY REGULATING
NAME DATE NANE UNITS TLAG VALUE LIMIT L1M1T AGENCY

2-E26-1 3/30/87 Caslum-137 PCI/I. 6.20 20.00 200.00 EPAB
2-E26-1 3/30/07 Cobalt-60 PCI/I. 22.50 100.00 EPAR
2-326-1 3/30/87 Nitrate pPB < 500.00 500.00 45000.00 EPA
2-¢26-1 . 3/30/97 Butheniun-106 PCI/L c 17.60 172.50 30.00 EPAR
2-E26-1 3/30/07 Tritlum pCI/L 10300.00 500.00 20000.00 EPA
2-¢26-1 6/16/67 1,1,1-trlehloroethane PPO < 10.00 5.00 200.00 EPA
2-¢26-I 6/16/87 1,1,2-trichloroethane PPB < 10.00 5.00
2-¢26-1 6/16/67 1,2,3,6-tstrachlecoben:ene PPB < 10.00 10.00
2-E26-1 6/16/87 1,2,3,5-tatrachlorobenzena pPS < 10.00 10.00
2-E26-1 6/16/87 1,2,3-trichlorobsnzene Pea < 30.00 10.00
2-E26-1 6/16/87 1,2,4,5-tetrachlorobenzene PPB < 10.00 10.00
2-E26-1 6/16/67 1,2,6-trichlorobanzene PPB < 10.00 10.00
2-626-1 6/16/87 1,2-diohlorobenzene pPB < 10.00 10.00
2-¢26-1 6/16/07 1,3,5-trichlorobenzene PPB < 10.00 10.00
2-E26-1 6/16/87 1,3-dlchiorobenzene PpB < 10.00 10.00
2-E26-1 • 6/16/97 Alkalinlty 94200.00 20000.00
2-¢26-1 6/16/87 Aluminum, filtered PPB < 150.00 150.00
2-E26-1 6/16/97 Ammonium ion PPB 63.00 50.00
2-E26-1 6/16/87 Antimony, filtered pPB < 100.00 100.00
2-E26-1 6/16/B7 Arsenic, filtered Fps < 5.00 5.00 50.00 EPA
2-E26-] 6/16/87 Barium, filtered pPB 23.00 6.00 1000.00 EPA
2-E26-1 6/16/07 Berylllum, filtered pPB < 5.00 5.00
2-E26-1 6/16/67 Cadmium, filtered PPB < 2.00 2.00 10.00 EPA
2-E26-1 6/16/87 Calcium, filtered Fps 29000.00 50.00
2-E26-1 6/16/el Carbon Tetrachlorlde by GC/M8 ' pPB < 10.00 5.00 5.00 EPA
2-326-1 6/16/87 Chloride pPB 6900.00 500.00 250000.00 EpAB
2-E26-1 6/16/47 Chlorofoas PPB < 10.00 5.00 100.00 EPA
2-¢26-1 6/16/8l Chromium, filtered PP8 < 10.00 10.00 50.00 EPA
2-E26-1 6/16/87 Copper, filtered pPB < 10.00 10.00 1300.00 EPAP
2-E26-1 6/16/07 Cyanide pP8 < 10.00 10.00
2-E26-1 6/16/67 Fluoride Fps < 500.00 500.00 4000.00 EPA
2-¢26-1 6/16/97 Gross alpha PCI/L 1.09 4.00 15.00 8PA
2-E26-1 6/16/97 Gross bate pCI/L 9.14 8.00 50.00 EPA
2-E26-1 6/16187 Bexachlorobenaene pPB < 10.00 10.00
2-E26-1 6/16/87 Baxachlorophena PPB < 10.00 10.00
2-E26-1 6/16/87 Bydrazins, Low Detection Levet pP8 c 30.00 30.00
2-E26-1 6/16/87 Iron, filtered PPB < 50.00 30.00 300.00 EPAS
2-E26-1 6/16/07 Earosane pPB < 10000.00 10000.00
2-226-1 6/16/87 Lead, filtered pPB < 5.00 5.00 50.00 EPA
2-¢26-1 6116/87 Magnaaiuw, filtered PpB 8820.00 50.00
2-E26-1 6/16/87 Manganese, filtered PPB < 5.00 5.00 50.00 6PA8
2-E26-1 6/16/87 Marcury, filtered ppB < 0.10 0.10 2.00 EPA
2-E26-1 6/16/87 Nathyl ethyl ket.one PPB < 10.00 10.00
2-E26-1 6/16/87 Mathylene Chloride PPB < 30.00 5.00
2-E26-1 6/16/87 Naphthalene PPB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 2 of 24).
LESS

WELL COLLECTION COIISTITUENT ANALYSIS THAN ANALYSIS DETECTION REGULATORY REGULATINO

NIU1E DAT6 HAME UNITS FLAG VALUE LINIT L1NIT AGENCY

2-826-1 6/16/87 Nickel, filtered FPB < 10.00 10.00
2-E26-1 6/16/87 Nitrate 228 5090.00 500.00 45000.00 EPA

2-E26-1 6/16/07 Oanluw, filtered Fps < 300.00 300.00
2-E26-1 6/16/87 Pentachlorobansane PPS < 10.00 10.00
2-226-1 6/16/81 Phenol PPO < 10.00 10.00
2-E26-1 6/16/87 Phosphate PPB < 1000.00 1000.00
2-E26-1 6/16/87 Potassium, filtered PPe 5080.00 100.00
2-E26-1 6/16/87 Selenium, filtered PP8 < 5.00 5.00 10.00 EPA
2-E26-1 6/26/87 Silver, filtered PPO < 10.00 10.00 50.00 EPA
2-E26-1 6/16/87 Sodluw, tiltered PPO 9450.00 200.00 •
2-E26-1 6/16/87 Strontluc, tiltered PPB < 300.00 10.00
2-E26-1 6/16/87 Sulfate PPB 29900.00 500.00 250000.00 EPAS
2-E26-1 6/16/87 Tetrachloroethylene PPS < 10.00 5.00
2-E26-1 6/16/07 Totsl Organic Halogen, Lov Dat. Lavel PPO < 6.30 10.00
2-526-1 6/16/57 Total organic carbon PPO < 302.00 2000.00
2-826-1 6/16/87 Triohlorcathylene PFB < 10.00 5.00 5.00 EPA
2-E26-1 6/16/87 Tritium PCI/L 16600.00 500.00 20000.00 EPA
2-E26-1 6/16/87 Vanadium, filtered PPO 11.00 5.00
2-E26-1 6/16/87 Yylane-m PPO < 10.00 5.00 440.00 EFAP

2-E26-1 6/16/87 Yylane-o,p FPB < 10.00 5.00 440.00 EPAP
2-826-1 6/16/81 Zinc, filtered PPS < 5.00 5.00 5000.00 EPAS
2-E26-1 6/26/87 p-Dlahlorobenrene PPB < 10.00 10.00 75.00 ePA
2-E26-1 6/16/87 p8, Laboratory Measurement 7.72 0.01 8.50 EPAS
2-E26-1 8/05/87 Ceaium-137 PCI/L < 3.52 20.00 200.00 EPAR
2-E26-1 8/05/87 Cobalt-6O PCI/L < 1.02 22.50 100.00 EPAR
2-E26-1 8/05/57 Rutheniuv.-106 PCI/L < 2.77 172.50 30,00 EPAR
2-E26-1 8/05/87 Tritium PCI/L 17200.00 500.00 20000.00 EPA
2-E26-1 3/01/88 Nitrate. High Detection Level PPO < 2500.00 2500.00 45000.00 BPA
2-E26-1 3101/88 Tritiuw FCI/L 16700.00 500.00 20000.00 EPA
2-E26-1 8/29/88 Iodine-129 IDrinking Water Standard) PCI/L 0.28 1.00 1.00 EPAR
2-E26-1 8/29/88 Nitrata, High Deteotlon Level PpR < 2500.00 2500.00 45000.00 EPA
2-E26-1 8/29/88 Tritlua PCI/L 15200.00 500.00 20000.00 EPA
2-E26-1 11/07/88 Alkalinity 75100.00 20000.00
2-E26-1 11/07/88 Aumnium ion Fps < 50.00 50.00
2-E26-1 11/07/88 Chloride PPS 6100.00 500.00 250000.00 LPAS
2-E26-1 11/07/08 Cyanide PPS < 10.00 10.00
2-E26-1 11/07/88 Fluoride PPe < 500.00 500.00 4000.00 EPA
2-E26-1 11/07/88 nitrate PPS < 500.00 500.00 45000.00 EPA
2-E26-1 11/07/88 Phosphate Ppe < 1000.00 1000.00
2-626-1 11/07/88 Specific conductance UHNO 173.00 1.00 700.00 NOOB
2-E26-1 11/07/09 Sulfate PPB 18900.00 500.00 250000.00 EPAS
2-E26-1 11/07/88 Total carbon pPB 16100_00 1000.00
2-E26-1 11/07/88 Total organic carbon pp8 < 300.00 2000.00
2-E26-1 11/07/88 pN, Field Measurement 8.30 0.10 9.50 EPAS
2-E26-1 11/07/88 pN, Laboratory Heasureaant 8.30 0.01 8.50 BPAS
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Table C-1 Water-Chemistry Data from Wells Near LERF Site (page 3 of 24).
LESS

NELL COLLECTION CONSTITUENT ANALYSIS TNAN ANALYSIS DETECTION REGULATORY REGULATING
NANE DATE NANE UNITS P1.AG VAL06 LINIT ' LIMIT AGENCY

2-E26-1 6/06/09 Iodine-129 (Drinking Water Standard) PCI/L 0.40 1.00 1.00 SPAR
2-E26-1 6/06/89 Nitrate, High Datection Level PPB < 2500.00 2500.00 45000.00 EPA
2-E26-1 6/06/89 Tritium PCI/L 12700.00 500.00 20000.00 EPA
6-45-42 2/20/97 Cesium-137 PCI/L < 3.05 20.00 200,00 EpAR
6-45-42 2/28/87 Cobalt-60 PCI/L < 2.10 22.50 100,00 SPAR
6-45-42 2/29/87 Nitrate PPN 7970.00 500.00 65000,00 EPA
6-45-42 2/26/87 Ruthenlum-106 PCI/L 72.00 172.50 30.00 SPAR6-45-42 2/28/87 Tritium PCI/L 51800.00 500.00 20000.00 EPA6-45-42 6111/87 Ceslum-131 PCI/L < 1.13 20.00 200.00 SPAR6-45-42 6/11/87 Cobalt-60 PCI/L 22.50 100.00 SPAR
6-45-12 6/11/87 Nitrate P28 7350.00 300.00 45000.00 EPA
6-45-42 6/ll/87 RuthenLum-106 PCi/L 63.40 172.50 30.00 SPAR
6-45-42 6/11/67 Tritium PCI/L 53000.00 580.00 20000.00 EPA6-45-42 8/04/87 Casium-137 PCI/L < 3,79 20.00 200.00 SPAR6-45-42 8/04/87 Cobalt-60 PCI/L < 1.70 22.50 100.00 SPAR
6-15-42 9/04/87 Nltrata, Nigh Detection Level PPN 6510.00 2500.80 45000.00 EPA6-45-42 9/04/87 Rutbenium-106 PCI/L < 3.01 172.50 30.00 SPAR6-45-42 9/04/87 Tritium PCI/L 54100,00 500.00 20000.00 EPA6-45-42 9/15/97 Ceslum-137 PCI/L < 9.93 20.00 200.00 SPAR6-45-42 9/15/87 Cobalt-61) PCI/L < 2.10 22.50 100.00 SPAR
6-45-42 9/15/87 Gross alpha PCI/L 1.71 1.00 15.00 EPA
6-45-42 9/15/57 Gross beta PCI/L 4.01 8.00 50.00 SPA6-45-42 9/15/87 Natural uranium UG/L 1.85 0.73
6-45-42 9/15/57 Plutoniuu-239 PCI/L 0.02 11.00 1.60 DOE6-4S-42 9/15/57 Plutonlum-239/60 PCI/L < 0.01 11.00 1.20 DOE
6-45-42 9/15/87 RutMnium-106 PCI/L < 72.30 172.50 30.00 SPAR6-45-42 9/15/87 Strontlum-90 PCI/L < 0.10 5.00 B,Oo PRA
6-45-42 9/15/57 Tritium PCI/L 52600.00 500.00 20000.00 EPA6-45-12 9/15/87 Uranlum-234 PCI/L 1.14 0.10 20.00 DOE6-45-42 9/15/87 Oranium-235 PCI/L 0.04 0.10 24.00 DOB
6-45-42 9/15/07 Uranluor238 PCI/L 0.86 0.10 24 00 DO9:6-45-42 10/I6/87 Cesiua-137 PCI/L < 2.56 20.00

.
200.00 SPAR6-45-42 10/18/87 Cobalt-60 PCI/L < 4.05 22.50 100.00 SPAR6-45-42 10/1J/87 Oroaa alpha PCI/L 1.01 4.00 15.00 EPA

6-45-42 10/14/87 Gross beta PCI/L 4.79 8.00 50.00 EPA
6-45-42 10/14/67 Natural uraniua OG/L 2.54 0.73
6-45-42 10/14/87 Plutonlum-238 PCI/L < 17.00 1.60 DOE
6-45-42 10/14/87 Plutonium-239/40 PCI/L < 17.00 1.20 DOD
6-45-42 10/14/87 Rutbanium-106 PCI/L < 5_37 172.50 30.00 SPAR6-45-42 10/I4/87 Strontlum-9O PCI/L < 0,21 5.00 9.00 EPA6-45-42 10/14/87 Tritium PCI/L 52900.00 500.00 20000.00 EPA6-45-42 10/14/87 Uranluar234 PCI/L 1.07 0.10 20 00 DOE6-45-42 10/14/67 Uranium-235 PCI/L 0.03 O,tO

.
24,00 DOg

6-45-42 10/16/87 Uranium-238 PCI/L 0.80 0.10 24.00 DOB6-45-42 11/15/87 1,1,1,2-tetrachlorathane PPN < 10.00 10.00
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NELL
NANE

6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42

Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 4 of 24).
LESS

COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DETECTION REGULBTORY REGULATING

DATE NANB UNITS FLAG VALUE LIMIT LIMIT AGENCY

11/15/B7
11/15/B7

11/15/87
11/15/87
11/15/87
11/15/B7
11/15/B7
11/15/87
11/15/B7
11/15/Bl
11/15/87
11/15/87
11/15/B7
11/15/B7
11/15/B7
11/15/87
11/15/87
11/15/87
11/15/87
11/15/87
11/15/87
11/15/87
11/15/87
11/15/87

1,1,1-trichlorcethane PPB < 5.00 5.00
1,1,2,2-tetrachlorethane PPB < 10.00 5.00
1,1,2-trichlorcathane PPB < 5.00 5.00
1,1-dichloroethane PPB < 10.00 5.00
1,1-diohloroathylene PPB < 10.00 10.00
1,2,3,4-tetrachlorobanzena PPB < 10.00 10.00
1,2,3,5-tetrachlorobrnsene PPB < 10.00 10.00
1,2,3-trichlorobenzene PPB < 10.00 10.00
1,2,3-trichtoropropane PPB < 10.00 10.00
1,2,4,5-tetrachlorobenzane PPB < 10.00 10.00
1,2,4-trichlorobenzene pP8 < 10.00 10.00
1,2-dlbrowo-3-chloropcopane PPB < 10.00 10.00
1,2-dlbroooethane PPB < 10.00 10.00

1,2-dichlocobenzene PP8 < 10.00 10.00
1,2-dichloroethane PPB < 10.00 5.00
1,2-dichloropropana PPB < 10.00 5.00
1,2-diphenylhydrazine PPB < 10.00 10.00
1,3,5-trichlorobenzene PPB < 10.00 10.00
1,3-dicblorobanzene PPB < '10.00 30.00
1,3-dichloropropene PPB < 10.00 5.00
1,4-dichloru-2-butene PPB < 10.00 10.00
1,4-naphthoquinone PPB < 10.00 10.00
1-ohloro-2,3-apoxypropana PPB < 10.00 10.00
1-nephthylamine FPB < 10.00 10.00
2,3,4,6-tetrachlorophanol PPB < 10.00 10.00
2,4,5-trichlorophenol PPB < 50.00 10.00
2,4,6-trichlorophenol PPB < 10.00 10.00
2,4-dichlorophnnol PPB < 10.00 10.00
2,4-dlnatt,ylphenol PPB < 10.00 10.00
2,4-dinitrophenol PPB < 50.00 10.00
2,4-dinitrntoluena PPB < 10.00 10.00
2,6-diohlorophenol PPB < 10.00 10.00
2,6-dinitrotoluene PPB < 10.00 10.00
2-acetylaminofluorena PPB < 10.00 10.00
2-chloroathyl vinyl ether PPB < 10.00 5.00
2-chloronaphthalene FEB < 10.00 10.00
2-chlorophenol PPB < 10.00 10.00
2-cyclohexyl-4,6-dinitrophenol FEB < 10.00 10.00
2-msthyl-2-(wethylthio) propionaldehyde- PPB < 10.00 10.00
2-mnthylaziridine PPB < 10.00 10.00
2-authyllactonitrlle PPB < 10.00 10.00
2-naphthylaminu PPB < 10.00 10.00
2-picaline PPB < 10.00 10.00
2-sec-butyl-4,6-dinitrophenoi PPB < 10.00 10.00
3,3'-dichlocobenzidina PPB < 20.00 10.00

200.00 EPA

7.00 SPA

EPAP

5.00 EPA
6.00 BPAP
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 5 of 24).

O^

uss
WELL COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DETECTION BEGULnTORY REGULATING
NAM6 DATE NAME UNITS PLAG VAI.UE LIMIT LIMIT AGENCY

6-45-42 11/15/07 3,3'-dloetboxybenzidlne PPB < 10.00 10.00
6-45-42 11/15/67 3,3'-disathylbenzldlne PPB < 10.00 10.00
6-45-42 11/15/87 3-mrthylaholanthrene PPB c 10.00 10.00
6-45-42 11/15/67 4,4'-nethylenebls(2-chloroanilinal PPS < 10.00 10.00
6-65-42 11/15/87 4,6-dlaltro-o-crasol and salts PPB < 10.00 10.00
6-45-42 11/15/67 4-aainobyphenyl PpB < 10.00 10.00
6-45-42 11/15/41 4-bromophenyl phanyl ether PPB < 10.00 10.00
6-45-42 11/15/07 5-(uinowthyl)-3-Lsoxazolol PPB < 10.00 10.00
6-45-42 11/15/87 5-nltro-o-toluidtne PP8 < 10.00 10.00
6-45-42 11/15/87 7,12-dinetbyliwnaja]anthrscene PPB < 10.00 10.00
6-45-42 11/15/87 7B-dlbensojc,qjcarbazole Pp8 < 10.00 10.00
6-45-42 ll/15/87 Acetonit=11a Fps < 3000.00 10.00
6-45-42 11/15/67 Aoetophenone PPB c 10.00 10.00
6-45-42 11/15/87 Aarolein Pp8 < 10.00 10.00
6-45-42 11/15/07 Aaryloaltrile pyB < 10.00 10.00
6-45-42 11/15/87 Alkalinity 103000.00 20000.00
6-45-42 11/15/el Alpha,alpha-diwethylphenethylasilne pPB < 10.00 10.00
6-45-42 11/15/67 Aluminuo PPB < 150.00 150.00
6-45-42 11/15/87 Aluminum, filtered PpB < 150.00 150.00
6-45-42 11/15/87 Asitrole PpB < 10.00 10.00
6-45-42 11/15/B7 Auoonlum ion PPB c 50.00 50.00
6-45-42 11/15/87 knlline Fps c 10.00 10.00
6-45-42 11/15/87 Antiswny, filtered PP8 < 100.00 100.00
6-45-42 11/15/87 Aramite PP8 < 10.00 10.00
6-45-42 11/15/87 Arsenia pPB < 5.00 5.00 50.00 BPA
6-45-42 11/15/87 Arsenia, filtered PPB < 5.00 5.00 50.00 EPA
6-45-42 11/15/87 Auramine PPB < 10.00 10.00
6-45-42 11/15/87 Bariusi PPB 30.00 6.00 1000.00 EPA
6-45-42 11/15/87 Barlum, filtered PP8 30.00 6.00 1000.00 EPA
6-45-42 11/15/07 eens(a]anlhreoena PPB < 10.00 10.00
6-45-42 11/15/87 Bensja]aaridine PPB < 10.00 10.00
6-45-42 11/15/97 Benaene PPB < 5.00 5.00 5.00 LPA
6-45-42 11/15/87 Benzene, dlablorosiethyl Fps c 10.00 10.00
6-45-42 11/15/87 Banzenetholl Pps < 10.00 10.00
6-45-42 11/15/87 Benzldlne PPB < 10.00 10.00
6-65-62 11/15/87 Bensojajpyrene PPB c 10.00 10.00
6-45-42 11/15/87 Bansojb)fluoranthene PPB < 10.00 10.00
6-45-42 11/15/87 Bensaj])fluoranthene PPB < 10.00 10.00
6-45-42 11/15/87 Benzyl chloride PPB c 10.00 10.00
6-45-42 11/15/87 beryllium, tiltered FEB < 5.00 5.00
6-45-42 11/15/87 Bla(2-ahloroetboxy) enthane PPB < 10.00 10.00
6-45-42 11/15/87 Bis42-ahloroethyl) ather PPB c 20.00 10.00
6-45-42 11/15/87 ela(2-chlorolaopropyl)ether PPB < 10.00 10.00
6-45-42 I1/35/87

8
1a(2-athylhexyl) phthalate PPB < 10.00 10.00

6-45-42 11/15/87 eia(chlorowethyl) other pPB < 10.00 5.00

^y
E
{
1
-f

N

m

^
O

A

N
<



V

WELL
NAME

6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-/5-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42
6-45-42

7able C-1. Water-Chemistry Data from Wells Near LERF Site ( page 6 of 24).
LESS

CONSTITUENT ANALYSIS TNAN ANALYSIS DBTBCTION REGULATORY REGULATING

NANE UNITS FLAG VALUS LIMIT 1.INIT AGENCY

Bromoacetone
Broawform
Butyl beazyl phthalata
Cadmium
Cadmium, filtered
Calcium
Calcium, filtered
Carbon Tetrachloride by OC/N9
Carbon dlsulfide
Cesiunr137
Chloride
Chloroaphazine
Chloroalkyl athers
ChlorobenzenY

Chloroform
Chloros»thyl methyl ather
Cbrontua
Chromium, filtered
Chry.ena
Cobalt-60
Copper
Copper, filtered
Cresols
Crotoaaldehyde
Cyanide
Di-n-butyl phthalate
D1-n-octyl phtbalate
D1-n-propylnitroaamina
Dibenzla,hjacridine
Dibenzia,h1anthracena
Dibenz(e,jlacridiae
Dibenfola,e]pyrene
Dibansoja,hjpyrene
Dibenzola,ilpyrene
Dibroaimasthane
Dicklorodifluoromathane
Dietbyl phthalate
Dlathylaralne
Dihydrosalrole
Diaiatlryl phthalate
Dinitrobenzene
Dloxane
Diphenylawine
Ethyl eathactylata
Ethyl arthanesultonata

PPB < 10.00 5.00
PPe < 10.00 5.00 100.00 EPA

PPB < 10.00 10.00
PPB < 2.00 2.00 10.00 EPA

Fps < 2.00 2.00 10.00 EPA
PPB 25200.00 50.00
Fps 20600.00 50.00
PPB < 5.00 5.00 5.00 EPA
PPB < 10.00 10.00
PCI/L 7.28 20.00 200.00 EPAR
PPB 5960.00 500.00 250000.00 WAS
pP8 < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 5.00 60.00 BPAP
PPB < 5.00 5.00 100.00 EPA

PPB < 10.00 10.00
PPa < 10.00 10.00 50.00 EPA
PPB < 10.00 10.00 50.00 EPA
PPB < 10;00 10.00
PCI/L < 20.30 22.50 100.00 6yAR

PPa < 10.00 10.00 1300.00 EPAP
PPB < 10.00 10.00 1300.00 BPAP

pPB < .10.00 10.00
ppe < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.60 10.00
PPB < 10.00 10.00
pPe < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 . 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PPe < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PP8 < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PPB < 500.00 500.00
PPB < 10.00 10.00
PPB < 10.00 10.00
PpB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 7 of 24).
LESS

WELL COLLECTION CONSTITUEI4T ANALYSIS THAN ANALYSIS DETECTION REGULATORY REGULATING
NAME DATE MAMB UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 11/t5/87 Ethylene oxide PPR < 3000.00 10.00
6-45-42 11/15/87 Ethyleneimine pP8 < 10.00 10.00
6-45-42 11/15/E7 Pluoranthene PPB < 10.00 10.00
6-45-42 11/15/37 Fluoride PPB 634.00 500.00 4000.00 EPA
6-45-42 11/15/87 yluoride, Low Deteetion Level pP8 595.00 20.00 4000.00 EPA
6-45-42 11/15/87 Pornalin PPB < 500.00 500.00
6-45-42 11/15/07 Gross alpha PCI/L 1.09 4.00 15.00 EPA
6-45-42 11/15/67 Groas alpha pCI/L 2.09 4.00 15.00 EPA
6-45-42 11/15/67 Gross beta PCI/L 2.95 8.00 50.00 EPA
6-45-42 11/15/87 Gross beta PCI/L 0.07 8.00 50.00 EPA6-45-42 11/15/07 Rexachlorobanzene pPE < 10.00 10.00
6-45-42 11/1.5/87 Ilezachlorotwtadiene PPB < 10.00 10.00
6-45-42 11/15/87 Mexachlorucyclopentadiene PPB < 10.00 10.00
6-45-42 11/15/97 Bexaohloroethana PPS < 10.00 10.00
6-45-42 11/15/87 Eexachlorophena ppB < 10.00 10.00
6-45-42 11/15/87 8axachloropropene Pp8 < 10.00 10.00
6-45-42 11/15/87 Hydrogen sultide PpB < 10.00 10.00
6-45-42 11/15/87 Indeno(1,2,3-cdipyrena pp8 < 10.00 10.00
6-45-42 11/15/87 Iodosiethane PPS < 10.00 70.00
6-45-42 11/15/87 Iron PPE 886.00 30.00 300.00 81'A86-15-42 11/15/87 Iron, filtered pP8 < 30.00 30.00 300.00 EPAS
6-45-42 11/15/07 Isosatrola Fps < 10.00 10.00
6-45-42 11/15/87 Kerosene pPB < 10000.00 10000.00
6-45-42 11/15/87 Lead (graphite furnace) pPE < 5.00 5.00 50.00 EPA
6-45-62 11/15/97 Lead, filtered PPE < 5.00 5.00 50.00 EPA6-45-42 11/15/87 Magnesiwn pp8 10400.00 50.00
6-45-42 11/15/87 Magneaiuw, filtered pPE 10200.00 50.00
6-45-62 11115/87 Malelc bydrizida pp8 < 500.00 500.00
6-45-42 11/15/87 Malononltrile PPB < 10.00 10 00
6-45-42 11/15/87 Manganese PPB 12.00

.
5.00 50.00 EPAS6-45-62 11/15/87 Haoganese, fi/tored PpB 6.00 5.00 50 00 EPAS6-45-42 11/15/87 Malphalan PPIi < 10.00 10.00

.

6-45-42 11/15/07 Mercury PPB < 0.10 0.10 2.00 EPA6-45-42 11/15/87 Mercury, Liltered ppB < 0.10 0.10 2.00 EPA6-45-42 11/15/87 Mathacrylonitrile pP8 < 10.00 10.00
6-45-42 11/15/87 Methanethiol pp8 < 10.00 10.00
6-45-42 11/15/87 Metbapyrilene pp8, < 10.00 10.00
6-45-42 II/15/87 Metholonyl PP8 < 10.00 10 006-15-42 11/15/07 Hethyl Isobutyl Retone Fps < 10.00

.
10 006-45-42 11/15/87 Methyl bromide pP8 < 10.00

.
10 006-45-12 11/15/87 Methyl chloride PPB < 10.00

.
10 006-45-42 11/15/97 Mathyl ethyl ketone PPB < 10.00

.
10 006-45-42 11/15/87 Methyl oethacrylate PpE < 10.00

.
10 00

6-45-42 11/15/91 Methyl s,ethanesulfonate pPB < 10.00
.

10.006-45-42 11/15/87 Hathylene Chloride PPB < 10.00 5.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site ( page 8 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIB THAN ANALYSIS DETECTION REGULATORY REGULATING
NANE DATE NAME UNITS FLAG VALUE LINIT LIMIT AGENCY

6-45-42 11/15/87 Nethylthiouracil PPB < 10.00 10.00
6-45-42 11/15/67 N,N-diethylhydrasine PPB < 10.00 1D.00
6-45-42 11/15/87 N-nitrnao-N-snthylurethane PPB < 10.00 10.00
6-45-42 11/15/87 N-nitrosodi-n-butylamine PPB < 10.00 10.00

6-45-42 11/15/97 N-aitroso4lethanolamine FPB < 10.00 10.00
6-45-42 11/15107 N-nitrosodiethylamine pPB < 10.00 ID.00
6-45-42 11/15/87 N-nitroscdimethylamine PP8 < 10.00 10.00
6-45-42 11/15/87 N-nitroaonetbylethylam/ns PPB < 10.00 10.00
6-45-42 11/15/87 N-nitrosawuthylvinylaeine PPB < 10.00 10.00
6-45-42 11/15/87 N-nitrosomorpholina PPB < 10.00 10.00
6-45-42 11/15/87 N-nitroaonornicotine PPB < 10.00 29.00
6-45-42 11/15/87 N-nitrosopiperidine PPB < 10.00 10.00
6-45-42 11/15/07 Naphthalene PPB < 10.00 10.00
6-45-42 11/15/87 Natural uranium UO/L 1.98 0.73
6-45-42 11/15/87 Nickel PPB < 10.00 10.00
6-45-42 11/15/87 Nickel, filtered PPB < 10.00 10.00
6-45-42 11/15/87 Nicotinio acid PPB < 100.00 100.00
6-45-42 11/15/67 Nitrate Pea 7470.00 500.00 45000.00 EPA
6-45-42 11/15/67 Nltrobaasine Pea < 10.00 10.00
6-45-42 11/15/67 Nitrosopyrroiidlna PPB < 10.00 10.00
6-45-42 11/15/87 O,O,O-triathyl pboaphorothioata PFB < 10.00 10.00
6-45-42 11/15/87 O-toluldine hydrochloride PPB < 10.00 10.00
6-45-42 11/15/87 P banzoquinons PPB < 10.00 10.00
6-45-42 11/15/87 P-ohloro-m-cresol PPB < 10.00 10.00
6-45-42 11/15/87 P-chloroaniline FPB < 10.00 10.00
6-45-42 11/15/87 P-dimetbylasdncazobenzens FPB < 10.00 10.00
6-45-42 11115/67 P-nitroaniliue PPB < 50.00 10.00
6-45-42 11/15/B7 Pentaablorobenzene PPB < 10.00 10.00
4-45-42 11/15/07 Pentachloroathane PPB < 10.00 10.00
6-45-42 11/15/87 Pantacbloronitrobenzane PPB < 10.00 10.00
6-45-42 11/15/87 Pantachlorophanol PPB < 50.00 50.00 220.00 EPAP
6-45-42 11/15/67 Phanecetin pPB < 10.00 10.00
6-45-42 11/15/87 Pheaol PPB < 10.00 10.00
6-45-42 11/15/87 Phanylenadismine FPB < 10.00 10.00
6-45-42 11/15/37 Phosphate pPB < 1000.00 1000.00
6-45-42 11/15/07 Phthalic acid eatars FPB < 10.00 10.00
6-45-42 11/15/07 Plutonium-238 PCI/L < 17.00 1.60 DOR
6-45-42 11/15/87 Plutonium-239/40 PCI/L < 17.00 1.20 DO8
6-45-42 11/15/87 potassium PPB 4590.00 100.00
6-45-42 11/15/87 Potassium, filtered PPB 4390.00 100.00
6-45-42 11/15/87 Pronamide FPB < 10.00 10.00
6-45-42 11/15/87 Pyridine PPB < 500.00 500.00
6-45-42 11/15/87 Radium PCI/L < 0.02 1.00 5.00 EPA
6-45-42 11/15/87 Resorpina PPB < 10.00 10.00
6-45-42 11/15/07 Resorcinol PPB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 9 of 24).
LESS

WELL COLLECTION CONSTITOENT ANALYSIS TNAN ANALYSIS O6T8^-YION REGULATORY REGULATING

11AN8 DATE NAME UNITS FLAG VALUS LINIT LINIT AOBNCY

6-45-42 11/15/87 Rotbenlum-1O6 PCI/L < 19.40 172.50 30.00 EPAR

6-45-42 11/15/87 eafrol PPB
B

<
<

10.00
005

10.00
005 10.00 BPA

6-45-42 11/15/87 Sslenium PP
PPB <

.
5.00

.
5.00 10.00 EPA

6-45-42 21/15/87 Seleniu., filtered
PPB c 10 00 10.00 50.00 EPA

6-45-42
6-45-42

11/15/87
11/15/87

Silver
Sliver, filtered PPB <

.
10.00 10.00 50.00 EPA

6-45-42 11/15/67 Sodium PP8 19300.00 200.00

6-45-62 11/15/97 eodiuw, filtered PPB
O1001

18500.00
00229

200.00
001 700.00 BD06

6-45-62 11/15/97 Specific conductance .
193 00

.
0010

6-45-62 11/15/87 Strontium, filtered PPB
PCI/L <

.
L9O

.
5.00 8.00 BPA

6-45-42 I1/15/87 Stcontluw-90
PPB <

.
0050 50.00

6-45-42
6-45-42

11/15/87
11/15/87

Stryahnlne
Sulfate PPB

.
34800.00 500.00 250000.00 SPAS

6-45-12 11/15/87 Syartrlnitrobans.ne PPB < 10.00 10.00

6-45-42 11/15/87 Tetraahloroethylene PPB < 5.00 5.00

6-45-42 11/15/87 Thlofanox pPB < 10.00 10.00

6-45-62 11/16/87 Thiuram PPB
PPB

<
c

10.00
005

10.00
5.00 2000.00 SPAP

6-65-42 11/15/87 Toluene
PPB <

.
10 00 10.006-45-42 11/15/87 Tolusnediamine .

6-45-62 11/15/87 Total Organic Naloqan, Lou Oat. Level. PPB c 6.10 10.00

6-45-42 11/15/97 Total carbon PPB 21800.00 1000.00

6-65-42 11/15/87 Total organic carbon ' PPB <
<

355.00
10 00

2000.00
005 70 00 SPAP

6-45-42 11/1S/87 Trans-2,2-dichloroethene PPB
<

.
10 00

.
0010

.

6-45-42 11/15/87 Tributylphosphorio Aaid PPB
<

.
5 00

.
005 005 EPA

6-45-62 11/15/87 Trlchloroethylene PPB
<

.
10 00

.
0010

.

6-45-42 11/15/87 Trichlorosethanathiol PPB .
10 00

.
00106-45-42 11/16/87 Trlnbloreeonoflvoromathane PPB < . .

6-45-12 11/15/87 Triahloropropane PPB < 10.00 10.00

6-0-62 11/15/97 Trle(2,3-dibromopropyl) pboepbate PPB
PCI/L

< 10.00
51100.00

10.00
500.00 20000.00 BPA

6-45-62 11/15/87 Tritium
PCI/L 1.24 0.10 20.00 DoB

6-65-12 11/15/97 Urenius-234
PCI/L 0.03 0.10 24.00 DOE

6-45-42 11/15/07 Uraniun-235
PCI/L 0.99 0.10 24.00 DOS

6-45-42 11/15/87 Uranlua-238
31 00 005

6-45-42 11/15/87 Vanadium PPB .
0032

.
005

6-45-42 11/15/87 Vanadium, filtered PPB
<

.
0010

.
10 00 002 EPA

6-45-42 11/15/81 Vinyl abloride PPB . . .

6-45-42 11/15/87 warfarin PPB <
<

10.00
005

10.00
005 440.00 BPAP

6-45-42 11/15/87 Yylene-w PPO
PPB <

.
5 00

.
5.00 440.00 ZPAP

6-45-42 11/15/87 Xyleoe-o,p
PPB

.
8 00 5.00 5000.00 ZPAS

6-45-12
6-45-12

11/15/67
11/15/87

Z
i
nc

filteredZinc PPB
.

7.00 5.00 5000.00 SPAS

6-45-42 11/15/61
,

p-Otahlorobensene PPB < 10.00 10.00 75.00 EPA

6-45-62 11/15/87 p-Nitrophenol PPB < 50.00
607

10.00
0.10 8.50 SPAS

6-65-42 11/15/87 pN, Field Neaaureuent .
8 00 0 01 8.50 BPAS

6-45-62 11/15/87 pS, Laboratory Neaauremant . .

c
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Table C-l. Water-Chemistry Data from Wells Near LERF

WELL COLLECTION
NANE DATE

CONSTITUENT
NANE

ANALYSIS
UNITS

Site (page 10 of 24).
Less
TBAN ANALYSIS DETECTION REGULATORY REGUI.ATING
PLAO VALUE LINIT LINIT AGENCY

6-45-42 12/03/07 Casium-137 PCI/L < 5.64 20.00 200.00 BPAR

6-45-42 12/03/67 Cobalt-60 PCI/L 22.50 100.00 BPAR
6-45-42 12/03/87 Gzoss alpha PCI/L 1.67 4.00 15.00 EPA

6-45-42 12/03/87 Gross beta PCI/L 4.07 9.00 50.00 EPA

6-45-42 12/03/87 Natural uranium U6/L 2.48 0.73
6-45-42 12/03/27 Plutonium-238 PCI/L < 11.00 1.60 DOE

6-45-42 12/03/87 Plutonium-239/40 PCI/L < 17.00 1.20 1"
6-45-42 12/03/67 Ruthenium-106 PCI/L < 62.90 172.50 30.00 EPAR

6-45-42 12/03/87 Strontium-90 PCI/L < 0.22 5.00 8.00 EPA

6-45-42 12/03/87 Trktium PCI/L 51200.00 500.00 20000.00 EPA

6-45-42 12/03/87 Uranlum-234 PCI/L 1.02 0.10 20.00 DOE

6-45-42 12/03/87 Uranium-235 PCI/L 0.03 0.10 24.00 DOE
6-45-42 12/03/87 Uranlum-238 PCI/L 0.60 6.10 24.00 UOE

6-45-42 1/OB/BB 1,1,1,2-tetrachloraLhane PPB < 10.00 10.00
6-45-42 1/08/88 1,1,1-trichloroethana PPB < 5.00 5.00 200.00 EPA
6-45-42 1/06/86 1,1,2,2-tetrachlorathane PPB < 10.00 5.00

6-45-42 1/08/88 1,1,2-trichloroetbane PPB < 5.00 5.00
6-45-42 1/09/80 1,1-dichloroethane PPB < 10.00 5.00
6-45-42 1/08/88 1,1-dichloroathylane PPB < IO.00 10.00 7.00 EPA
6-45-42 1/08/88 1,2,3,4-tetrachlorobansene PPB < 10.00 10.00
6-45-42 1/08/90 1,2,3,5-tatrachlorobenzene PPB < 10.00 10.00
6-45-42 1/04/80 1,2,3-trlchlorobenzene PPB < 10.00 10.00
6-45-42 1/06/88 1,2,3-triohloropropeue PPB < 10.00 10.00

6-45-42 1/00/86 1,2,4,5-tetracblorobenzene PPB < 10.00 10.00

6-45-42 1/08/80 1,2,4-trichlorabenzene PPB < 10.00 10.00

6-45-42 1/09/88 1,2-dlbromu-3-chloropropane PPB < 10.00 10.00 EPAP

6-45-42 1/06/88 1,2-dtbromoathana PPB < 10.00 10.00
6-45-42 1/00/99 1,2-dlchlorcbanzena PPB < 10.00 10.00
6-45-42 1/08/98 1,2-dlahloroethane PPB < 10.00 5.00 5.00 EPA

6-45-42 1/08/89 1,2-dichloroprcpane PPB < 10.00 5.00 6.00 EPAP
6-45-42 1/O8/88 1,2-dlphenylhydrastne PPB < 10.00 10.00
6-45-42 1/08/88 1,3,5-trioblorobeozene PPB < 10.00 10.00
6-45-42 1/00/98 1,3-dioblorobensene PPB < 10.00 10.00
6-45-42 1/08/80 1,3-dichlaropropena PPB < 10.00 5.00
6-45-42 1/06/80 1,4-diohloro-2-butene PPB < 10.00 10.00
6-45-42 1/00/89 I,4-napbthoquinone PPB < 10.00 10.00
6-45-42 1/08/89 1-chl.uro-2,3-epoxypropane PPB < 10.00 10.00 EPAP
6-45-42 1/08/68 1-naphthylamine PPB < 10.00 10.00
6-45-42 1/09/68 2,3,4,6-tetrachloropheool PPB < 10.00 10.00
6-45-42 1/08/88 2,4,5-trichlorophenol PPB < 50.00 10.00
6-45-42 1/09/88 2,4,6-trichlorophenol PPB < 10.00 10.00
6-45-42 1/08/90 2,4-d(chlorophanol PPB < 10.00 10.00
6-45-42 1/00/88 2,4-dlmethylphenol PPB < 10.00 10.00
6-45-42 1/08/08 2,1-dinitrophenol PP8 < 50.00 10.00
6-45-42 1/08/BB 2,4-dinitrotoluene PPe < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 11 of 24).
LESS

NELL COLLECTION CONSTITUENT ANALYSIS THAN ANAI.YSIS DETECTION REGULATORY RSGULATINO
NANB DATE NANB UNITS ILAe VALUE LINIT LINIT AGENCY

n

N

6-45-42 3/08/88 2,6-dichloroplkenol pPB < 10.00 10.00
6-45-42 1/08/86 2,6-dinltrotoluene PPB < 10.00 10.00
6-45-42 1/08/88 2-eoetylaminofluorane Ppe < 10.00 10.00
6-45-42 1/08/68 2-ohloroethyl vinyl ether PpB < 10.00 5.00
6-45-42 1/08/88 2-chloronaphtbalaaa PPS < 10.00 10.00
6-45-42 1/OB/eB 2-chlorophanel pPB < 10.00 10.00
6-15-42 1/00/88 2-oyoluhexyl-6,6-dinitrophenol ppB < 10.00 10.00
6-65-62 1/08/88 2-nethyl-2-Imethylthio) propionaldaLyda- PPB < 10.00 10100
6-15-62 1/OB/8e 2-arthylaziridine PPB < 10.00 10.00
6-15-62 1/08/88 2-rthyllaotcnitrile PPB < 10.00 10.00
6-65-42 1/08/09 2-naphthylamine ppB < 10.00 10.00
6-45-42 1/08/88 2-plooline pp8 < 10.00 .10,00
6-45-42 1/08/88 2-seo-butyl-4,6-dinltrophenol ppB < 10.00 10.00
6-15-42 1/08/8e 3,3'-diohlorobenzldine PPB < 20.00 10.00
6-45-12 1/06/88 3,3'-dinethoxybenzidine pPB < 10.00 10.00
6-45-42 1/08/96 3,3'-diarthylbenzidina PPB < 10.00 IO,00
6-45-42 1/08/08 3-rthylabolantbrene ppB < 10.00 I0,00
6-45-42 1/08/e8 4,6'-rthylenabis(2-ohloroaniline) PPB C 10.00 10.00
6-45-42 1/OB/88 4,6-dinitro-o-oresol and aalta PPS < 10.00 10.00
6-45-42 1/06/98 6-a"nobyphenyl pp8 < 10,00 10.00
6-45-42 1/08/80 6-broawphanyl phenyl ether pP8 < 10.00 10.00
6-0-42 1/08/88 5-(aminonathyl)-3-iaaxazolol PpB < 10.00 10.00
6-45-42 1/08/09 5-nitro-o-toluidine PPB < 10.00 10.00
6-45-42 1/09/08 7,32-dlmethylbenz(ajanthraoena pp6 < 10.00 10.00
6-65-62 1/06/88 78-dibenzo(n,q)carbazole PP8 < 30.00 10.00
6-65-42 3/08/88 pPe < 3000.00 10.00
6-45-12 1/08/08 Aoetophannne ppa < 10.00 10.00
6-45-42 1/08/80 Aorolein ppB < 10,00 10.00
6-45-42 1/08/88 Aorylonitrile pPB < 10.00 10.00
6-65-12 1/08/88 Alkalinity 101000.00 20000.00
6-45-42 1/08/88 Alpha,alpha-diaathylphenethylamine PPB < 10.00 10.00
6-65-62 1/08/88 Aluminum ppB < 150.00 150.00
6-45-42 1/08/88 Aluolnum, filtered pPB < 150.00 150,00
6-45-42 1Jo8JBB Awltrola pPa < 10.00 10,00
6-45-62 1/08/88 Amwniua ion PPB < 50.00 50.00
6-45-42 1/08/08 Aniline PPB < 10,00 10,00
6-15-42 1/08/88 Antimony, filtered PPB < 100.00 100.00
6-45-42 1/00/88 Araftite ppB < 10.00 10.00
6-45-42 1/08/08 Arsanle ppB < 5.00 5.00 50.00 BPA
6-65-42 1/08/80 Acsanic, filtered pPB 5.00 5.00 50.00 SPA
6-45-42 1/04/90 Aurawine ppB < 10.00 10.00
6-45-42 1/08/88 Barium ppe 32.00 6,00 1000.00 KPA
6-65-62 1/011/88 Barium, filtered • PPB 34.00 6.00 1000.00 SPA
6-45-42 1/09/88 eenzia]anthracene ppB < 10.00 10.00
6-45-42 1/08/88 Benz(o]acridine ppB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 12 of 24).
LESS

WELL COLLECTION CANS'IITUENT ANALYSIS TOAB ANAI.YSIS DETECTION REGULATORY REGULATING

NAME DATE NAME UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 1/08/88 Beazene PPB < 5.00 5.00 5.00 EPA

6-45-42 1/00/6E Benz.ne, dichloromethyl PPB < 10.00 10.00

6-45-42 1/08/88 Benzenethoil PPB < 10.00 10.00

6-45-42 1/06/88 Benzidine PPB < 10.00 10.00

6-45-42 1/08/88 Benzo(a)pyrene PPB < 10.00 10.00

6-45-42 1/00/88 esaso(bJfluoranthene PPB < 10.00 10.00

6-45-42 1/08188 Benzoljlfluoranthene PPB < 10.00 10.00

6-45-42 1/08/88 Bensyl chloride PP8 < 10.00 10.00

6-45-42 1/09/88 Beryllium, filtered PPB < 5.00 5.00
6-45-42 1/08/88 Ris(2-ohloroethoxy( methane PP8 < 10.00 10.00

6-45-42 1/00/88 Bis(2-ohlnroethyl) ether PPB < 10.00 10.00

6-45-42 1/08/80 Bis(2-chloroisopropyl)ether PPB < 10.00 10.00

6-45-42 1/08/93 81s42-ethyihaxyl) phthalate PPB < 10.00 10.00

6-45-42 1/00/88 Bis(ohloromethyi) ether PPB < 10.00 5.00
6-45-42 1/08/80 Bromoaaetone PPB < 10.00 5.00
6-45-42 1/08/68 Broawform PPB < 10.00 5.00 100.00 EPA

6-45-42 1/08/BB Butyl bensyl phthalate PPB < 10.00 30.00
6-45-42 1/06/88 Cadmium PPB < 2.00 2.00 10.00 EPA
6-45-42 1/00/88 Cadmium, filtered PPB < 2.00 2.00 10.00 EPA Cl
6-45-42 1/08/88 calcium PPB 24200.00 50.00 N
6-45-42 1/08/88 Caloium, filtered YPB 26300.00 50.00
6-45-42 1/08/86 Carbon Tetrachlorida by GC/MS PPB < 5.00 5.00 5.00 8PA

6-45-42 1/08/88 Carbon disulfide PPB < 10.00 10.00
6-45-42 1/06/88 Cealuw-137 PCI/L c 5.22 20.00 200.00 RPAR a

6-45-42 1/08/89 Chloride PPB 5670.00 500.00 250000.00 EPAS 10
6-45-42 1/08/88 Chlornaphezine PPB < 10.00 10.00 1
6-45-42 1/08/08 Chloroalkyl ethera PPB < 10,00 10.00

0
N

6-45-42 1/08/88 Chlorobenzane PPB < 10.00 5.00 60.00 EPAP p
6-45-42 1/06/08 Chloroform PPB < 5.00 5.00 100.00 EPA
6-45-42 1/08/08 Chlorumethyl methyl ather PPB < 10.00 10.00
6-45-42 1/08/88 Chromium PPB < 10.00 10.00 50.00 EPA CD
6-45-42 1/00/88 Chromium, filtered PPB < 10.00 10.00 50.00 EPA ,
6-45-42 1/09/08 Chrysane PPB < 10.00 10.00
6-45-42 1/08/88 Cobalt-60 PCI/L < 4.34 22.50 100.00 EPAR
6-45-42 1/08/88 Copper PPB < 10.00 10.00 1300.00 I:PAP
6-45-42 1/08/88 Copper, filtered PPB < 10.00 10.00 1300.00 EPAP
6-45-42 1/08/88 Cresols PPB < 10.00 10.00
6-45-42 1/08/88 Crotonaldehyda PPB < 10.00 10.00
6-45-42 1/09/88 Cyanide PPB < 10.00 10.00
6-45-42 1/00/88 Di-n-butyl phthalate PPB < 70.00 10.00
6-45-42 1/08/80 Di-n-octyl phthalate PPB < 10.00 10.00
6-45-42 1/08/08 Di-n-propylnitrosamine PPB c 10.00 10.00
6-45-42 1/08/88 Dlbenz(a,h(acrldine PPB < 10.00 10.00
6-45-42 1/O8/88 Ditronz(a,h(antb.acene PPB < 10.00 10.00
6-45-42 1/08/88 Dibenz(a,j]acridine PPB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 13 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIS TNAN ANALYSIS DETECTION REGULATORY REGULATING
NAME DATE NAME UNITS FLAG VALUE LINIT LIMIT AGENCY

6-45-42 1/08/88 Dibensola,e]pyrana pPB < 10.00 10.00
6-45-42 , 1/05/86 Dibenzo(a,hjpyrena PPB < 10.00 10.00
6-45-42 1/08/86 Dibenzola,i)pyrene PPB < 10,00 10.00
6-45-42 1/09/88 Dibroaonethane FEB c 10.00 10.00
6-45-42 I/06/88 Dlchlorodifluoromethane PPB < 10,00 10.00
6-45-42 1/08/08 Diethyl phthalate PPB < 10.00 10.00
6-45-42 1/08/68 Diethylaraina pPB < 10.00 10.00
6-45-42 1/08/08 Dihydrosafrola pPB c 10,00 10.00
4-45-42 1/OB/88 Dioethyl phthalate PPB < 10.00 10.00
6-45-42 1/08/96 Dinitzobanzene pPB < 10,00 10.00
6-45-42 1/08/BB Dioxane pPB < 500.00 500.00
6-15-42 1/08/60 DSphanylssine PPB < 10.00 10.00
6-45-42 1/OB/89 Ethyl nathacrylate PPB < 10.00 10.00
6-45-42 . 1/08/68 Ethyl "thaneaultonata PPB < 10.00 10.00
6-45-42 1/00/89 Ethylane oxide pP8 c 3000.00 10.00
6-45-42 1/08/88 8thylanelmine ppB < 10,00 10.00
6-45-42 1/08/69 lluoranthane FEB < 10.00 10.00
6-45-42 1/08/88 Pluorlda PPB 667.00 500.00 4000.00 EPA
6-15-42 1/OB/88 Pormalln PPB c 500.00 500.00
6-45-42 1/09/68 Gross alpha PCI/L 1.85 4.00 15.00 EPA
6-45-42 1/08/09 Gross bets PCI/L 3.19 0.00 50.00 EPA
6-45-42 1/06/6e Baxaohlorobenxena Pp8 < 10.00 10.00
6-45-42 1/08/84 Nexachlorobutadiana PPe < 10.00 10.00
6-45-42 1/08/88 8exaohlorooyclopentadiane PPB < 10.00 10.00
6-45-42 I/Oa/se Bexachloroethane PPB c 10,00 10.00
6-45-42 1/08/08 Baxachloropbena PPB < 10.00 10.00
6-45-42 1/08/68 Bezachloropropene pPB < 10.00 10.00
6-45-42 1/08/68 Bydrogen sulfide PpB < 10.00 10.00
6-45-42 1/0B/B8 Indeno(1.2,3-od)pyrwne PPB < 10.00 10.00
6-45-42 1/OB/BB Iodoaathane PPB < 10.00 10.00
6-45-42 1/08/99 Than PER 628,00 30.00 300.00 EPAe
6-45-42 1/09/69 Iron, tiltered ppB 60.00 30.00 300.00 EPAS
6-45-42 1/08/88 Iaoaatrole PPB < 10.00 10.00
6-45-42 1/08/88 Xerosene pPB < 10000.00 10000.00
6-45-42 1/08/09 Lead (graphite furnace) PPB < 5.00 5.00 50,00 EPA
6-45-42 1/08/68 Lead, filtered PP8 c 5.00 5.00 50.00 EPA
6-45-42 1/08/8B Msgnesium PPB 10100.00 50.00
6-45-42 1/08/00 Nagnesium, filtered PPB 10500.00 50.00
6-45-42 1/09/86 Nalela hydr/zlda PP8 c 500,00 500.00
6-45-42 1/08/60 Nalononitrlle PPB < 10.00 10.00
6-45-12 1/08/88 Nanganese PPB < 5.00 5.00 50.00 EPAS
6-45-42 1/O8/BB Manganese, filtered PPB 10.00 5.00 50.00 EPAS
6-45-42 1/08/68 Helphalan PPB c 10.00 10.00
6-45-42 1/00/88 Hercury pP8 < 0.10 0.10 2.00 EPA
6-45-42 1/06/88 Nercury, filtered PP.B < 0.10 0.10 2.00 EPA
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Table C-1
WELL COLLECTION
NAME DATE

Water-Chemistry Data from Wells Near LERF
LESS

C.ONSTITUENT ANALYSIS THAN
HANB UNITS FLAG

Site (page 14 of 24).

ANALYSIS DET6CTION REGUI.ATORY REGULATING
VALUE LIMIT LIMIT AGENCY

6-45-42 1/OB/88 Nethacrylonitrile PPB < 10.00 10.00
6-45-42 1/08/88 Hethanethiol ppB < 10.00 10.00
6-45-42 1/00/88 Netbapyrilene pPB < 10.00 10.00
6-45-42 1/08/88 Metholonyl PPB < 10.00 10.00
6-45-42 1/08/88 Nethyl Iaobutyl aetona pPB c 10.00 10.00
6-45-42 1/08/88 Mathyl bromide PpB < 10.00 10.00
6-45-42 1/08/08 Mathyl chloride PpB < 10.00 10.00
6-45-42 1/08/88 Methyl ethyl ketone PPB < 10.00 10.00
6-45-42 1/OB/OB Methyl uthacrylata pPB c 10.00 10.80
6-45-42 1/08/88 Nethyl sethanesulfonate PPB < 10.00 10.00
6-45-42 1/OB/88 Methylene Chloride PPB < 10.00 5.00
6-45-42 1/08/88 lMthylthiourecil PPB < 10.00 10.00
6-45-42 1/08/88 N,H-diethylhydcazine ppB c 10.00 10.00
6-45-42 1/08/88 N-nitroao-N-methylurethane pPB < 10.00 10.00
6-45-42 . 1/08/88 N-nitrosodi-a-butylamine pPB < 10.00 10.00
6-45-42 1/08/00 N-nitrosodietbanolamine ppB < 10.00 161.00
6-45-42 1/08/80 N-nitrosodiethylamine ppB < 10.00 10.00
6-45-42 1/09/88 M-nitrosodimathylamine PpB < 10.00 10.00
6-45-42 1/08/BB N-nitrosomethylathylamine pPB < 10.00 10.00
6-45-42 1/08/88 N-citroaomethylvinylamine pp8 < 10.00 10.00
6-45-42 1/00/08 N-nitroaomorpholine pPB < 10.00 10.00
6-45-42 1/08/80 N-nitrosonornicotine PPB < 20.00 10.00
6-45-42 1/08/88 N-nitrosopiperidlne PPB < 10.00 10.00
6-45-42 1/08/00 Naphthalene PPB < 10.00 10.00
6-45-42 1/08/90 Natural uranlum UG/L 2.17 0.73
6-45-42 1/Oa/OB Nickel PPe < 10.00 10.00
6-45-42 1/08/88 Nickel, tiltered Fps < 10.00 10.00
6-45-42 1/08/88 Nicotinic acid ppe < 100.00 100.00
6-45-42 1/00/88 Nitrate PPH 8860.00 500.00 45000.00 EPA
6-45-42 1/OB/OB Nitrate, High Detection Lavel PP8 6910.00 2500.00 45000.00 EPA
6-45-42 1/06/88 Nitrobenzina Pp8 < 10.00 10.00
6-45-42 1/08/88 Nitroaopyrrolidine FPB < 10.00 10.00
6-45-42 1/08/58 O,O,O-trlethyl plwsphorothioate PPB < 10.00 10.00
6-45-42 1/08/88 O-toluidine hydrochloride PPB < 10.00 10.00
6-45-42 1/08/918 P benzoquinone PPB < 10.00 10.00
6-45-42 1/00/89 P-chloro-m-craaol PPB < 10.00 10.00
6-45-42 1/08/68 P-chloroanlline ppB < 10.00 10.00
6-45-42 1/08/83 p-dimethylaminoazobenzanw ppB c 10.00 10.00
6-45-42 1/08/08 P-nitroanilino PPB < 50.00 10.00
6-45-42 1/OB/88 Pentaohlorobanzene PPB < 20.00 10.00
6-45-42 1/08/88 pentachloroetLano ppB < 10.00 10.00
6-45-42 1/08/88 Pentachloronltrobenzene pp. < 10.00 10.00
6-45-42 1/00/88 Pentachlorophenol PPB < 50.00 50.00 220.00 EPAP
6-45-42 1/08/88 Phenacetin PPB < 10.00 10.00
6-45-42 1/08/08 Phenol pPB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 15 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIS TNAN ANALYSIS DETECTION RBGUIdTORY REOULATINO

NAME DATB NAMB UMITS PLAG VALUE L1MIT LIMIT AGENCY

6-45-42 1/08/68 Phenyleasdiamine PPB < 10.00 10.00
6-45-42 1/08/88 Phosphate PPB < 1000.00 1000.00
6-45-42 1/OB/BB Phthalla aaid eatera PPB < 10.00 10.00
6-45-42 1/08/08 Plutoniuw-216 PCI/L < 17.00 1.60 DOE
6-45-42 1/08/88 Plutonlua-239/40 PCI/L < 17.00 1.20 D08
6-45-42 1/OB/BB Potaesium PPH 4420.00 100.00
6-45-42 1/08/88 Potassium, tlltered PPB 4320.00 100.00
6-45-42 1/08/08 Pronawide pea < 10,00 10.00
6-45-42 1/00/88 Pyridine PPB < 500.00 500.00
6-45-42 1/00/88 Radlum PCI/L < 0.04 1.00 5.00 EPA
6-45-42 1/06/86 Reaerpine Ppe < 10.00 10.00
6-45-42 1/09/00 Reaoralnol PPB < 10.00 10.00
6-45-42 1/08/89 Ruthenium-106 PCI/L < 56.60 172.50 30.00 BPAR
6-45-42 1/08/89 Satrol PPB < 10.00 10.00
6-45-42 1/08/88 Selenlun Pp8 < 5.00 5.00 10.00 BPA
6-45-42 1/09/80 Selenlue, filtered PPB < 5.00 5.00 10.00 8PA
6-15-42 1/08/88 silver pPB < 10.00 10.00 50.00 EPA
6-45-42 1/08/88 Silver, filtered pPB < 10.00 10.00 50.00 EPA
6-45-42 1/08/90 Sodiuw PPB i9800.00 200.00
6-45-42 1/08/88 sodlum, filtered PPB 18400.00 200.00
6-45-42 1/08/89 speoltio conductance OMOO 219.00 1.00 700.00 MOOB
6-45-42 1/09/88 Strontiuo, filtered PPB 142,00 10.00
6-45-42 1/09/99 etrontlum-90 PCI/L < 0.02 5.00 8.00 EPA
6-45-42 1/00/98 Strychnine PPB < 50.00 50.00
6-45-42 1/08/88 Bulfate PPB 35200.00 500.00 250000.00 EPAB
6-45-42 2/08/89 8ym-trinitrobentene PPB < 10.00 10.00
6-45-42 1/08/88 Tatreobloroethylane PYB < 5.00 5.00
6-45-42 1/08/88 Thlotanox PPB < 30.00 10.00
6-45-42 1/08/98 PPB < 10.00 10.00
6-45-42 1/09/88 Toluene PPB < 5.00 5.00 2000.00 6PAP
6-45-42 1/08/09 Toluenedlamine PPB < 10.00 10.00
6-45-42 1/08/80 Total Organlc Halogen, Low Det. Level PPB < 1.10 10.00
6-45-42 1/09/84 Total carbon PPB 22600.00 1000.00
6-45-42 1/08/80 Total organic carbon YP8 < 360.00 2000.00
6-45-42 1/08/88 Trana-1,2-dichloroethene PPB < 10.00 5.00 70.00 BPAP
6-45-42 1/09/90 Tributylphosphorio Aald PpB < 10.00 10.00
6-45-42 1/00/88 Trlahloroethylene PPB < 5.00 5.00 5.00 EPA
6-45-42 1/09/8B Triahloromethanethiol PPB < 10.00 10.00
6-45-42 1/09/08 Triahloromonotluoroaethane PPB < 10.00 10.00
6-45-42 1/08/00 Trlabloropropane PPB < 10.00 10.00
6-45-42 1/08/a8 Tris(2,3-dibroropropyl) pUoaphate PPB < 10.00 10.00
6-45-42 1/08/88 Tritium PCI/L 52300.00 500.00 20000.00 EPA
6-45-42 1/08/80 Uranlum-234 PCI/L 1.11 0.10 20.00 DOE
6-45-42 1/08/98 Uranium-235 PCI/L 0.04 0.10 24.00 DOE
6-45-42 1/06/88 Uranlum-238 PCI/L 0.86 0.10 24.00 DOB
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Table C-1. Water-Chemistry Data from Wells Near

WELL COLLECTION
NAME DATE

CONSTITUENT
NAME

ANALYSIS
UNITS

LERF Site (page 16 of 24).
LESS
THAN ANALYSIS DETECTION REGULATORY PEGULATING
FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 1/08/68 Vanadium PPB 28,00 5.00

6-45-42 1/08/88 Vanadium, filtered PPB 30.00 5.00
6-45-42 1/08/60 Vinyl chloride PPB < 10.00 10.00 2.00 EPA

6-45-42 1/08/88 Narfarin PPB < 10.00 10.00

6-45-42 1/09/68 Yylanr-m PPB < 5.00 5.00 440.00 EPAP

6-45-42 1/08/88 Yylana-o,p PPB < 5.00 5.00 440.00 EPAP

6-45-42 1/08/98 zinc PP8 < 5.00 5,00 5000.00 EPAS

6-45-42 1/06/88 Linc, filtered PPB < 5.00 5.00 5000.00 SPAS
6-45-42 1/OB/88 p-Dlchlorobenzene PPB < 10.00 10.00 75.00 EPA
6-45-42 1/O6/68 p-Nitrophenol PPB < 50.00 10.00
6-45-42 1/06/88 pH, Field Measurement 1.50 0.10 8.50 EPAS

6-45-42 1/O9/99 pH, Laboratory Measurement 7.74 0.01 8.50 EPAS
6-45-42 2/04/88 Casium-137 PCI/L < 3.18 20.00 200.00 EPAR
6-45-42 2/04/88 Cobalt-60 PCI/L < 3.60 22.50 100.00 EPAR
6-45-42 2/04/88 Gross alpha PCI/L 1.55 4.00 15.00 EPA

6-45-42 2/04/88 Gross beta PCI/L 4.22 8.00 50.00 EPA

6-45-42 2/04/BB Natural uranium UG/L 2.32 0.73
6-45-42 2/04/88 Nitrate, Iligh Detection Level PPB 6140.00 2500.00 45000.00 EPA
6-45-42 2/04/96 Plutonium-238 PCI/L < 17.00 1.60 DOe

6-45-42 2/04/00 Plutonium-239/40 PCI/L < 17.00 1.20 DOe
6-45-42 2/04/88 Ruthanium-106 PCI/L < 27.10 172.50 30.00 EPAR
6-45-42 2/04/86 Strontium-90 • PCI/L < 0.14 5.00 8.00 EPA

6-45-42 2/04/88 Tritium PCI/16 50100.00 500.00 20000.00 EPA
6-45-42 2/04/88 Uranium-234 PCI/L 1.16 0.10 20.00 DOE
6-45-42 2/04/96 Uranluw-235 PCI/L 0.02 0.10 24.00 DOE

6-45-42 2/04/98 Uranium-238 PCI/L 0.87 0.10 24.00 DOE
6-45-42 3/17/88 Cesium-137 PCI/L < 1.38 20.00 200.00 EPAR
6-45-42 3/17/88 Cobalt-60 PCI/L < 2.02 22.50 100.00 EPAR
6-45-42 3/17/88 Gross alpha PCI/L 1.87 4.00 15.00 EPA
6-45-42 3/17/88 Gross beta PCI/L 4.78 8.00 50.00 EPA
6-45-42 3/17/88 Natural uranium UG/L 1.92 0.73 •
6-45-42 3/17/88 Nitrate, High Detection Level PPB 5210.00 2500.00 45000.00 EPA
6-45-42 3/17/86 Plutonium-238 PCI/L < 17.00 1.60 DOE
6-45-42 3/17/88 Plutonium-239/40 PCI/L < 17.00 1.20 DOE
6-45-42 3/17/BB Ruthsnium-106 PCI/L < 13.30 172.50 30.00 EPAR
6-45-42 3/17/88 Strontlum-9O PCI/L < 0.17 5.00 8.00 EPA
6-45-42 3/17/88 Tritium PCI/L 49700.00 500.00 20000.00 BPA
6-45-42 3/17/88 Oranlum-234 PCI/L 0.07 0.10 20.00 DOE
6-45-42 3/17/80 Uranium235 PCI/L < 0.01 0.10 24.00 DOE
6-45-42 3/17/80 Oranium-238 PCI/L 0.57 0.10 24.00 DOE
6-45-42 4/07/88 Cesium-137 PCI/L < 2.05 20.00 200.00 EPAR
6-45-42 4/07/88 Cobalt-60 PCI/L < 0.56 22.50 100.00 EPAR
6-45-42 4/07/80 Gross alpha PCI/L 2.62 4.00 15.00 EPA
6-45-42 4/07/88 Gross beta PCI/L 5.78 8.00 50.00 EPA
6-45-42 4/07/88 Natural uranium UG/L 1.88 0.73
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 17 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DETECTION REGULATORY REGULATING
NANE DATE NAME UNITS FLkG YALUE LIMIT LIMIT AGENCY

l-f

m

6-45-42 4/07/80 Nitrate, Nigh Detection Level PPB 5960.00 2500.00 45000.00 EPA
6-45-42 4/07/88 Plutonium-230 PCI/L < 0.01 11.00 1.60 DOE
6-45-42 4/07/6B Plutonium-239/40 PCI/L c 17.00 1.20 DOE
6-45-42 4/07/89 Rutbenlum-106 PCI/L < 29.20 172.50 30.00 EPAB
6-45-42 4/07/88 Btroatlum-90 PCI/L < 0.27 5.00 6.00 EpA
6-45-42 4/01/69 Tritium PCI/L 50200.00 500,00 20000,00 EPA
6-45-42 4/07/8B Uranium-234 PCI/L 0.94 0.10 20.00 DOE
6-45-42 4/07/8B Uranlum-235 PCI/L 0.02 0.10 24.00 DOE
6-45-42 4/07/88 Uranium-230 PCI/L 0,79 0.10 24.00 DOE
6-45-42 5/04/B8 Ceslum-137 PCI/L < 2.76 20.00 200.00 EPAN
6-45-42 5/04/8B Cobalt-60 PCi/L < 6.92 22.50 100.00 EPAB
6-45-42 5/01/88 Groas alpha PCI/L 1.48 4.00 15.00 EPA
6-45-42 5/04/80 Groas beta PCI/L 4.04 8.00 50.00 EPA
6-45-62 5/04/89 Natural uranlum UO/L 2.07 0.73
6-45-42 5/04/68 Nitrate, Bigh Detection Level PpB 6610.00 2500.00 45000.00 SPA6-45-42 5/04/BB Plutcnium-239 PCI/L < 17.00 1160 DOE6-45-42 5/04/09 Plutonium-239/60 PCI/L < 17.00 1.20 DOE6-45-42 5/04/8B euthenium-106 PCI/L < 21.60 172,50 30,00 BPAR6-45-62 S/04/89 Stroutium-90 PCI/L < 0.06 5.00 8 00 EPA6-45-42 5/04/BB Tritlum PCI/L 49400.00 500,00

,
20000,00 EPA6-45-42 5/04/88 Uranium-234 PCI/L 1.08 0.10 20.00 DOE

6-45-42 5/04/68 Uranium-235 PCI/L 0.03 0.10 24 00 DOE6-45-42 5/06/88 Uraninm-238 PCI/L 0.82 0.10
.

24.00 DOE6-45-42 6/06/88 Ceslum-137 PCI/L < 2.32 20.00 200.00 Bp'AR6-45-42 6/06/B8 Cobalt-60 PCI/L < 4.27 22.50 100.00 EPAR6-45-42 6/06/88 Gross alpha PCI/L 2.23 4.00 15.00 ePA6-45-42 6/06/88 Gtoss beta PCI/L 6,29 8.00 50.00 EPA6-45-42 6/06/66 Natural uranium UG/L 2.03 0.73
6-45-12 6/06/80 Nitrate, High Detection Level PP8 7730.00 2500.00 45000.00 EPA6-45-42 6/06/88 Plutoniun-238 PCI/L < 17.00 1.60 DOE6-45-42 6/06/88 Plutonlum-239/40 PCI/L t 17.00 1.20 DOE6-45-42 6/06/88 Authenlua-1D6 PCI/L < 2.79 172.50 30.00 EPAR6-45-42 6/06/B8 Strontiun-90 PCI/L < 0.41 5.00 8.00 EPA
6-45-42 6/06/00 Tritium PCI/L 50200.00 500.00 20000,00 EPA
6-45-12 6/06/50 Uranium-234 PCI/L 1.08 0.10 20,00 DOE6-45-42 6/06/88 UranLum-235 PCI/L 0.06 0.10 24.00 DOE
6-45-42 6/06/99 Uranium-238 PCI/L 0.09 0.10 24.00 DOE
6-45-42 6/15198 1,1,1,2-tetrachlorethane PPB < 10.00 10.00
6-45-42 6/15/88 1,1,1-trichloroethane PPB < 5.00 5.00 200.00 EPA6-45-42 6/15/86 1,1,2,?-tatrachlorethans PP8 < 10.00 9 00
6-45-42 6/15/90 1,1,2-trlchloroethane PPB < 5.00

.
5.00

6-45-42 6/15/88 1,1-dtchloroethane PPB < 10.00 5.00
6-45-42 6/15/88 1,1-diohloroethylene PPB < 10.00 10.00 7.00 EPA6-45-42 6(15/88 1.2,3,4-tstraehlcrobonzene PPB < 10.00 10.00
6-45-42 6/15/88 1,2,3,5-tetrachlorobunzeno PPB < 10.00 10.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 18 of 24).
LESS

NELL COLI.ECTION l'ONSTiTUENT ANALYSIS THAN ANALYSIS DETECTION REGUId1TORY R6GUI.ATING

NAM6 DATE NAME UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 6/15/88 1,2,3-trichlorobenzene PPB < 10.00 10.00

6-45-42 6/15/80 1,2,3-triahloropropane PPB < 10.00 10.00

6-45-42 6/15/88 1,2,1,5-tetrachlcrobenzene PPB < 10.00 10.00

6-45-42 6/15/88 1,2,1-trichlorobenzane PPB < 10.00 10.00

6-45-42 6/15/96 1,2-dibroaw-3-chloropropane PPB. < 10.00 10.00 EPAP

6-45-42 6/15/88 1,2-dibromoethane PPB < 10.00 10.00

6-15-42 6/15/98 1,2-dichlorobenzene PPB < 10.00 10.00

6-45-42 6/15/88 1,2-dichloroethane PPB < 10.00 5.00 5.00 EPA

6-45-12 6/15/88 1,2-diohloropropane PPB < 10.00 5.00 6.00 6PAP

6-45-42 6/15/88 1,3,5-trichlorobenzens PPB < 10.00 10,00
6-45-42 6/15/04 1,3-dichiorobenzene PPe < 10.00 10.00

6-45-42 6/15/80 1,3-dlchloropropwne. PPB < 10.00 5.00

6-15-42 6/15/88 1,4-dlchloro-2-butene PPB < 10.00 10.00

6-45-42 6/15/68 2-chloroethyl vinyl other PPB < 10.00 5.00

6-45-42 6/15/80 Acetonitrile PPB < 3000.00 10.00

6-45-42 6/15/88 Aorolein PPB < 10.00 10.00
6-45-42 6/15/88 Acrylonitrile PPB < 10.00 10.00
6-45-42 6/15/28 Alkalinity 103000.00 20000.00
6-45-42 6/15/68 Aluminum, filtered PPB < 150.00 150.00
6-45-42 6/15/88 l,mnonlum ion PPB < 50.00 SO.00

6-45-42 6/15/08 Antimony, filtered PPB < 100.00 100.00

6-45-42 6/15/90 Arsenic, filtered PPB 6.00 5.00 50.00 EPA

6-45-42 6/15/08 Barium, filtered PPB 35.00 6.00 1000.00 EPA

6-45-12 6/15/88 Benzene PPB < 5.00 5.00 5.00 EPA

6-45-42 6/15/88 Berylliuw, filtered PPB < 5.00 5.00

6-45-42 6/15/80 Bislohloromathyl) ather PPB < 10.00 5.00
6-45-42 6/15/88 Brosaacetone PPB < 10.00 5.00
6-15-12 6/15/90 Broswform PPB < 10.00 5.00 100.00 EPA

6-15-42 '6/15/88 Cadmlum, filtered PPB < 2.00 2.00 10.00 EPA

6-45-42 6/15/88 Calcium, filtered PPB 26900.00 58.00
6-45-42 6/15/08 Carbon Tetrachloride by GC/MS PPB < 5.00 5.00 5.00 EPA

6-45-42 6/15/08 Carbon disulfida PPB < 10.00 10.00
6-45-42 6/15/88 Chloride PPB 5650.00 500.00 250000.00 EPAS

6-45-42 6/15/88 Chlorobenzene PPB < 10.00 5.00 60.00 EPAP

6-45-42 6/15/88 Chloroform PPB < 5.00 5.00 100.00 EPA

6-45-42 6/15/98 Chloromethyl methyl ether PPB < 10.00 10.00
6-45-42 6/15/88 Chromium, filtered PPB < 10.00 10.00 50.00 EPA
6-45-42 6/15/88 Copper, filtered PPB < 10.00 10.00 1300.00 EPAP
6-45-42 6/15/88 Crotonaldehyde PPB < 10.00 10.00
6-15-42 6/15/88 Cyanide PPB 151.00 10.00
6-45-42 6/15/88 Dibronwmethane PPB < 10.00 10.00
6-45-12 6/15/88 Oichlorodifluoromethane PPB < 10.00 10.00
6-45-42 6/15/08 Dlethylarsina PPB < 10.00 10.00
6-45-42 6/15/88 Dioxane PPB < 500.00 500.00
6-45-42 6/15/09 Ethyl methacrylate PPB < 10.00 10.00
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Table C-l. Water-Chemistry Data from Wells Near LERF Site (page 19 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DETECTION REGUWITORY REGULATING

NAME DATE NAME UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 6/15/88 Ethylene oride FPB < 3000.00 10.00

6-45-42 6/15/68 Fluoride PPB 1200.00 500.00 4000.00 EPA

6-45-42 6/15/0B Fluoride, Low Detection Level PPB 488.00 20.00 4000.00 EPA

6-45-42 6/15/88 Fursulln PPB < 500.00 500.00

6-45-42 6/15/80 Gross alpha PCI/L 1.77 4.00 15.00 EPA

6-45-42 6/15/90 Gross beta PCI/L 7.25 8.00 50.00 EPA
6-45-42 6/15/88 Nexacblorobanzene PPB < 10.00 10.00
6-45-42 6/15/98 Nexachlorophane PP8 < 10.00 10.00
6-45-42 6/15/88 Hydrogen sulfide PPB < 10.00 10.00
6-45-42 6/15/08 Iodomathane FPB < 10.00 10.00
6-45-42 6/15/89 Iron, filtered PPB 53.00 30.00 300.00 EPAS
6-45-42 6/15/89 xeroaene PPB < 10000.00 10000.00
6-45-42 6/15/28 Lead, filtered PP8 < 5.00 5.00 50.00 EPA
6-45-42 6/15/20 Magnesium, filtered PPB 10800.00 50.00
6-45-42 6/15/88 Manganese, filtered PPB 7.00 5.00 50.00 EPAS

6-45-42 6/15/26 Mercury, filtered Fps < 0.10 0.10 2.00 EPA
6-45-42 6/75/BB Nethacrylonltrile PPB < 10.00 10.00
6-45-42 6/15/80 Ilethanetbiol FPB < 10.00 10.00 =
6-45-42 6/15/88 Ilethyl Iaobutyl Ketone PPB < 30.00 10.00 n
6-45-42 6/15/98 Methyl bronide PPB < 10.00 10.00 N
6-45-42 6/15/BB Nethyl chloride PPB < 10.00 10.00
6-45-42 6/15/02 Mwthyl ethyl ketone Fps < 10.00 10.00
6-45-42 6/15/99 Methyl oetbaorylate PPB < 10.00 10.00 =
6-45-42 6/15/98 Nethylene Chloride PPB < 10.00 5.00 I
6-45-42 6/15/69 N,N-dietbylhydraalne PPB < 10.00 10.00

n

6-45-42 6/15/88 Naphthelene FPB < 10.00 10.00
6-45-42 6/15/86 Niokel, filtered PPB < 10.00 10.00 N
6-45-42 6/15/88 Nitrate PPB 7270.00 500.00 45000.00 EPA
6-45-42 6/15/88 Pentachlorobenzene EPB C 10.00 10.00
6-45-42 6/15/08 Pentaabloroethane PPB < 10.00 10.00
6-45-42 6/15/80 Phenol PPB < 10.00 10.00 S
6-45-42 6/15/88 Phosphate PPB < 1000.00 1000.00 ,
6-45-42 6/15/88 Potassiuo, filtered PPB 3920.00 100.00
6-45-42 6/15/B8 Pyridine PPB < 500.00 500.00

6-45-42 6/15/BB Selenium, filtered FPB < 5.00 5.00 10.00 EPA

6-45-42 6/15/06 Silver, flltered PPB < 10.00 10.00 50.00 EPA
6-45-42 6/15/88 Sodium, filtered PPB 17300.00 200.00
6-45-42 6/15/09 Strontium, filtered PPB 196.00 10.00
6-45-42 6/15/06 Sulfate PP8 34200.00 500.00 250000.00 EPAS
6-45-42 6/15/80 Tetraohlorowthylene PPB < 5.00 5.00
6-45-42 6/15/66 Toluene PPB < 5.00 5.00 2000.00 BPAP
6-45-42 6/15/8B Total Organic Halogen, Low Det. Level FPB < 5.55 10.00
6-45-42 6/15/88 Total carbon PP8 23300.00 1000.00
6-45-42 6/15/88 Total organic carbon PPB < 622.00 2000.00
6-45-42 6/15/88 Trans-1,2-dichloroethene PPB < 10.00 5.00 70.00 EPAP
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Table C-1. Water-Chemistry Data from We11s Near LERF Site ( page 20 of 24).
LBSS

WELL COLLECTION CONSTITUENT ANALYSI S THAN ANALYSIS DETECTION REGULATORY REGULATING

NAME DATE NAME UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 6/15/88 Tributylphosphocic Acid FPS < 10_00 10.00
6-45-42 6/15/88 Trichloroathylene PPB < 5.00 5.00 5.00 EPA
6-45-42 6/15/88 7riohloromethenethiol FPS < 10.00 10.00
6-45-42 6/15/88 Trlehloroawnofluur0methane PPe < 10.00 10.00
6-45-42 6/15/88 Trlohloropropane pP6 < 10.00 10.00
6-45-42 6/15/ee Vanadium, filtered PPB 34.00 5.00
6-45-42 6/15/88 Vinyl chloride PPB < 10.00 10.00 2.00 EPA
6-45-42 6/13/88 Yylene-m FPS < 5.00 5.00 440.00 EPAP
6-45-42 6/15/88 Yy lena-o,p PPB < 5.00 5.00 440.00 EPAP
6-45-42 6/15/88 Sinc, filtered FPS < 5.00 5.00 5000.00 RPAS
6-45-42 6/15/88 p-Dichlorobenrene FPS < 10.00 10.00 75.00 EPA
6-45-42 6/15/98 pH, Laboratory Neasurseent 7.90 0.01 8.50 WAS
6-45-42 8/12/98 Cesiuu-137 PCI/L < 6.14 20.00 200.00 SPAR
6-45-42 6/12/08 Cobalt-60 PCt/L < 0.17 22.50 100.00 SPAR
6-45-42 0/12/86 Gross alpha PCI/L 1.89 4.00 15.00 EPA
6-45-42 8/12/86 Gross beta PCI/L 4.50 8.00 50.00 SPA
6-45-42 8/12/08 Natural uranium UG/L 2.10 0.73
6-45-42 8/12/08 Nitrate, Nigh Detection Level PPB 5170.00 2500.00 45000.00 EPA
6-45-42 8/12/88 Plutonlum-238 PCI/L < 17.00 1.60 DOR
6-45-42 8/12/00 Plutonlum-239/40 PCI/L < 17.00 1.20 DOB
6-45-42 8/12/68 Ruthenium-106 PCI/L < 10.70 172.50 30.00 SPAR
6-45-42 8/12/88 Strontlum-90 PCI/L < 0.17 5.00 B.00 SPA
6-45-12 8/12/68 7ritlum PCI/L 46000.00 500.00 20000.00 EPA
6-45-42 B/12/88 Uraniuw-234 PCI/L 1.02 0.10 20.00 DOE
6-45-42 8/12/08 Uraniuo-235 PCI/L 0.04 0.10 24.00 DOE
6-45-42 8/12/88 Uraniua-238 PCI/L 0.82 0.10 24.00 DOB
6-45-42 8/15/88 Alkalinity 101000.00 20000.00
6-45-42 6/15/86 Aluwinun, filtered PP8 < 150.00 150.00
6-15-42 0/15/80 Antisuwy, filtered PPB < 100.00 100.00
6-45-42 8/15/08 Barium, filtered PPB 16.00 6.00 1000.00 BPA
6-45-42 8/15/88 Beryllium, filtered PPB < 5.00 5.00
6-45-42 8/15/68 Cadmium, filtered PPB < 2.00 2.00 10.00 EPA
6-45-42 0/15/88 Calcium, filtered FPB 29700.00 50.00
6-45-42 8/1S/69 Cesiuw-137 PCI/L < 0.11 20.00 200.00 SPAR
6-45-42 8/15/60 Chloride FPS 4830.00 500.00 250000.00 BPAS
6-45-42 8/15/88 Chromium, flitered PPB < 10.00 10.00 50.00 SPA
6-45-42 8/15/88 Cobalt-60 PCI/L < 3.76 22.50 100.00 BPAR
6-45-42 8/15/88 Copper, filtered FPS < 10.00 10.00 1300.00 BPAP
6-45-42 8/15/08 Cyanide PPB < 10.00 10.00
6-45-42 8/15/88 Fluoride PPB < 500.00 500.00 4000.00 SPA
6-45-42 0/15/88 Fluoride, Low Dnteotlon "Vol PPB 550.00 20.00 4000.00 EPA
6-45-42 8/15/88 Gross alpha PCI/L 0.43 4.00 15.00 EPA
6-45-42 8/15/88 Gross beta PCI/L 5.81 8.00 50.00 EPA
6-45-42 8/15/88 Iron, filtered PPB < 30.00 30.00 300.00 SPAS
6-15-42 8/15/80 Magnesium, filtered FPS 10400.00 50.00
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Table C-1. Water-Chemistry Data from Wells Near LERF Site (page 21 of 24).
LESS

WELL COLLECTION CONSTITUENT ANALYSIS TBAN ANALYSIS DBTBCtIGN

NAMB DATB NAMS UNITS FLAO VALUE LIMIT

6-45-42 8/15/88 Manganese, filtered PPB < 5.00 5.00

6-45-42 8/15/98 Natural uranium UG/L 2.82 0.73

6-45-42 8/15/88 Niokel, filtered PPB < 10.00 10.00

6-45-42 9/15/86 Nitrate PPB 6650.00 500.00

6-45-42 9/15/80 Nitrate, High Detection Level PPB 6870.00 2500,00

6-45-42 8/15/08 Phosphate no < 1000.00 1000.00

6-45-42 8/15/80 Plutoaium-238 PCI/L < 17.00
6-45-42 9/15/60 Plutonium-239/40 PCI/L < 17.00
6-45-42 8/15/08 potassium, filtered PPB 4460.00 100.00
6-45-42 8/15/88 Rutbanium-106 PCI/L < 12.60 172.SO

6-45-42 8/15/88 eilver, filtered PPB < 10.00 10.00
6-45-42 9/15/89 sodiua, tiltered PPB 18000.00 200.00
6-45-42 B/IS/88 specifio conductance OMNO 262.00 1.00
6-45-42 8/15/98 Strontium, filtered PPB 183.00 10.00

6-45-42 6/15/00 8trontium-90 PCI/L < 0.22 5.00
6-45-42 8/15/88 Sulfate PPB 30900.00 500.00
6-45-62 8/15/00 4otsl carbon PPe 23900.00 1000.00

6-45-62 8/15/88 Total organic carbon PPS < 480.00 2000.00
6-45-42 9/15/80 Trltium PCI/L 45600.00 500.00

6-45-42 8/15/86 Ura01usr236 PCI/L 1.01 0.10

6-45-42 8/15188 Ilraoium-235 PCI/L 0.06 0.10
6-45-42 8/15/80 uranium-238 • PCI/L 0.73 0.10
6-45-42 8/l5/e8 Vanadium, filtered PPS 20.00 5.00

6-45-42 8/15/08 Sinc, filtered PPB 82.00 5.00

6-45-42 0/15/80 pN, Field Measurement 7.80 0.10
6-65-42 9/15/00 pB, Laboratory Measurement 7.90 0.01
6-45-42 9109/88 Cealur137 PCI/L < 1.83 20.00
6-45-42 9/09/08 Cobalt-60 PCI/L < 1.32 22.50
6-65-42 9/D9/60 Gross alpha PCI/L 1.07 4.00
6-45-42 9/09/88 Gross beta PCI/L 4.30 8.00
6-45-42 9/09/88 Natural uranium OG/L 2.13 0.73

6-45-42 9/09/68 Nitrate, NigA Detection Level PP6 6700.00 2500.00
6-45-42 9/09/09 Flutopiuq-238 PCI/L < 17.00

6-45-42 9/09/89 Plutonlum-239/60 PCI/L < 17.00

6-45-42 9/09/88 Ruthenium-108 PCI/L < 28.10 172.50

6-45-42 9/09/88 Strostium-90 • PCI/L < 0.37 5.00
6-45-42 9/09/88 Tritium PCI/L 47100.00 500.00

6-45-42 9/09/60 Uranium-234 PCI/L 1.02 0.10

6-45-42 9/09/89 Uran/um-235 PCI/L 0.02 0.10

6-45-42 9/09/88 Uranlum-230 PCI/L 0.70 0.10
6-45-42 10/06/58 Cesium-137 PCI/L < 1.56 20.00
6-45-42 10/06/138 Cobalt-60 PCI/L < 0.39 22.50

6-45-42 10/06/88 Gross alpha PCI/L 1.61 4.00
6-45-42 10/06/88 Gross beta PCI/L 4.17 0.00

6-45-42 10/06/06 Natural uranium UG/L 2.28 0.73

BSGULIITORY S6GULATING
LIMIT AGENCY
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Table C-i. Water-Chemistry Data from Wells Near LERF Site (page 22 of 24).
LESS

NELL COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DETECTION REGULATORY REGULATING
NAME DATE NAME UNITS FLAG VALUE LINIT LIMIT AGENCY

6-45-42 10/06/88 Nitrate, High Detection Leval PPB 6560.00 2500.00 45000.00 EPA
6-45-42 10/06/08 Plutonium-238 PCI/L <' 17.00 1.60 006
6-45-42 10/06/80 Plutonlum-239/40 PCI/L < 17.00 1.20 DOE
6-45-42 10/06/68 Nuthenlum-106 PCI/L < 14.10 - 172.50 30.00 EPAR
6-45-42 10/06/38 Strontium-90 PCI/L < 0.06 5.00 6.00 LPO
6-45-42 10/06/88 Tritium PCI/L 49500.00 500.00 20000.00 EPA
6-45-42 10/06/88 Uranium-234 PCI/L 1.00 0.10 20.00 DOE
6-45-42 10/06/88 Uranium-235 PCI/L 0.07 0.10 24.00 DOE
6-45-42 10/06/88 Uranium-238 PCI/L 0.79 0.10 24.00 DOE
6-45-42 10/31/88 Cesiua-137 _ PCI/L < 6.07 20.00 200.00 EPAR
6-45-42 10/31/88 Cobalt-60 PCI/L < 4.26 22.50 100.00 EPAR
6-45-42 10/31/88 Gross alpha PCI/L 1.66 4.00 15.00 EPA
6-45-42 10/31/S8 Grosa beta PCT/L 3.18 0.00 50.00 EPA
6-45-42 10/31/68 Natural uranium UO/L 2.16 0.73
6-45-42 10/31/08 Nitrata, High Detection Level PP8 6400.00 2500.00 450D0.00 EPA
6-45-42 10/31/8S Plutonium-238 PCI/L < 17.00 1.60 DOE
6-45-42 10/31/08 Plutoniuw-239/40 PCI/L < 17.00 1.20 DOE
6-45-42 10/31/88 Ruthenium-106 PCI/L < 20.20 172.50 30.00 6PAR
6-45-42 10/31/88 Strontium-90 PCI/L < 0.30 5.00 0.00 EPA
6-45-42 10/31/88 Trltlum PCI/L 46300,00 500.00 20000.00 EPA
6-45-42 10/31/88 Uranlum-234 PCI/L 0.85 0.10 20.00 DOE
6-45-42 10/31/80 uranium-235 PCI/L 0.02 0.10 24.00 DO6
6-45-42 10/31/88 Uranium-238 PCI/L 0.53 0.10 24,00 DOG
6-45-42 12/13/88 Caalum-137 PCI/L < 5.65 20.00 200.00 EPAR
6-45-42 12/13/08 Cobalt-60 PCI/L < 1.37 22.50 100.00 CPAH
6-45-42 12/13/83 Gross alpha PCI/L 1.23 4.00 15.00 EPA
6-45-42 12/13/88 Gross beta PCI/L 4.44 8.00 50.00 EPA
6-45-42 12/13/88 Natural uranium UG/L 2.20 0.73
6-45-42 12/13/88 Nitrate, High Detection Level PPO 7100.00 2500.00 45000.00 EPA
6-45-42 12/13/88 Plutonium-238 PCI/L < 0.01 17.00 1.60 DOE
6-45-42 12/13/83 Plutonium-239/40 PCI/L < 17.00 1.20 DOE
6-45-42 12/13/08. Ruthenium-106 PCI/L c 6.03 172.50 30.00 EPAR
6-45-42 12/13/89 Strontlum-90 PCI/L < 0.22 5.00 8.00 EPA
6-45-42 12/13/68 Tritium PCI/L 48000.00 500.00 20000.00 EPA
6-45-42 12/13/88 Uranium-234 PCI/L 0.85 0.10 20.00 DOE
6-45-42 12/13/88 Uranium-235 PCI/L 0.03 0.10 24.00 DOE
6-45-42 12/13/83 Uraatuw-238 PCI/I. 0.67 0.10 24.00 DOE
6-45-42 1/13/89 Ceslum-137 PCI/L < 2.47 20.00 200.00 EPAN
6-45-42 1/13/89 Cobalt-60 PCI/L < 2.27 22.50 100.00 EPAR
6-45-42 1/13/89 Gross alpha PCI/L 2.52 4.00 15.00 EPA
6-45-42 1/33/39 Gross beta PCI/L 3.50 6.00 50.00 EPA
6-45-42 1/13/89 Natural uranium UG/L 2.51 0.73
6-45-42 1/13/89 Nitrate, High Dutnction Level PP8 7000.00 2500.00 45000.00 EPA
6-45-42 1/13/89 Plutonium-238 PCI/L < 17.00 1.60 DOE
6-45-42 1/13/89 Plutonium-239/40 PCY/L < 17.00 1.20 DO6
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Water-Chemistry Data1C from Wells Near ite (page 23 of 24).F SLERTable .- SB
LE

WELL COLLECTION CONSTITUENT ANALYSIS THAN ANAI.YSIS DETECTION NEGULATORY REGULATING

NAUE DATE NAME UNITS FLAG VALUE LIMIT LIMIT AGENCY

6-45-42 1/13/89 Ruthenium-106 PCI/L < 11.80 172.50 30.00 BPAR

6-45-42 1/13/09 Strontium-90 PC1/L < 0.35 5.00 8.00 EPA

6-45-42 1/13/09 tritium PCI/L 44500.00 500.00 20000.00 EPA

6-45-42 1/13/89 Ucaniuu-234 PCI/L 1.13 0.10 20.00 DOE

6-45-42 1/13189 Ucaniuw-235 PCI/I. 0.03 0.10 24.00 DOE

6-45-42 1/13/69 Uranium-238 PCI/L 0.06 0.10 24.00 DOE

6-45-42 1/16/89 Alkalinity 102000.00 20000.00

6-45-42 1/16/99 Aluminum, filtered PPa < 150.00 150.00

6-45-42 1/16/89 Antisany, filtered PPB < 100.00 100.00

6-45-42 1/16/99 Bacluo, tlltered PPB 34.00 6.00 1000.00 EPA

6-45-42 1/16/89 Berylliuw, filtered PPB < 5.00 5.00

6-45-42 1/16/89 Boron, flltered PPB 14.00 10.00
6-45-42 1/16/89 Browide PPB < 1000.00 1000.00

6-45-42 1/16/09 Cadmium, filtered PPB < 2.00 2.00 10.00 EPA

6-45-42 1/16/89 Calcium, filtered FPB 26600.00 50.00
6-45-42 1/16/89 Chloride PP8 5400.00 500.00 250000.00 EPAe

6-45-42 1/16/09 Chromium, filtered PPB < 10.00 10.00 50.00 EPA

6-45-42 1/16/99 Cobalt, flltered PPB < 20.00 20.00
6-45-42 1/16/89 Copper, filtered PPB 12.00 10.00 1300.00 EPAP
6-45-42 1/16/99 Cyanide PPB < 10.00 10.00

6-45-42 1/16/89 Fluoride PPB < 500.00 500.00 4000.00 EPA

6-45-42 1/16/89 Iron, filtered PPB < 30.00 30.00 300.00 EPAe

6-45-42 1/16/89 Lithium, filtered PPB < 10.00 10.00
6-45-42 1/16/89 Magnesiur, filtered PPB 10200.00 50.00

6-45-42 1/16/89 Manganese, filtered PPB < 5.00 5.00 50.00 EPAS

6-45-42 1/16/69 Molybdenuw, filtered PPB < 40.00 40.00

6-45-42 1/16/89 Nickel, filtered PP8 < 10.00 10.00
6-45-42 1/16/89 Nitrate PPB 6900.00 500.00 45000.00 EPA

6-45-42 1/16/65 Nitrite PPB < 1000.00 1000.00
6-45-42 1/16/89 Phosphate PPB < 1000.00 1000.00

6-45-42 1/16/09 Potasalus, flltered FPB 4530.00 100.00
6-45-42 1/16/89 eilieon, filtered PPB 21700.00 50.00
6-45-42 1/16/89 8ilver, filtered FEB < 10.00 10.00 50.00 EPA

6-45-42 1/16/69 eodius, filtered PPB 19300.00 200.00

6-0-42 1/16/69 epaoifio oonduotance Ul010 292.00 1.00 700.00 NDOB

6-45-42 1/16/69 Strontium, filtered FPB 198.00 10.00
6-45-42 1/16/89 Sulfate PP8 36000.00 500.00 250000.00 EPAB

6-45-42 1/16/99 Tin, filtered PPB < 30.00 30.00
6-45-42 1/16/09 Titanium, filtered PPB < 60.00 60.00

6-65-42 1/16/89 Total carbon PPB 22000.00 1000.00

6-45-42 1/16/89 Total organio carbon PPB < 400.00 2000.00
6-45-42 1/36/89 Vanadium, filtered PPB 27.00 5.00

6-45-42 1/16/89 Zinc, filtered PPB 10.00 5.00 5000.00 EPAS
6-45-42 1/16/69 Eirconiuw, flltered PPB < 50.00 50.00

6-65-62 1/16/09 p8, Field Meanureawnt 7.70 0.10 8.50 EPAS
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Table C-1. Water-Chemistry Data from Wells Hear Site (pageLf^s 24 of 24).B

WELL COLLECTION CONSTITUENT ANALYSIS THAN ANALYSIS DET6CTION REGULATORY REGULATING

Nu4E DATE NAME UNITS FLAG VALOE LIMIT LIMIT AGENCY

6-45-42 1/16/89 pN, Laboratory Measurerurnt 0.00 0.01 8.50 BPAe

6-45-42 2/09/89 Alpha, H1gh D+tection Level PCI/L 1,81 4.00 15.00 EPA

6-45-42 2/09/99 Cesiuw-137 PCI/L < 3.13 20.00 200.00 EPAR

6-45-42 2/08/69 Cobalt-GO PCI/L < 2.35 22.50 100.00 BPAR
6-45-42 2/08/89 Gross beta PCI/L 2.95 8.00 50.00 . EPA
6-45-42 2/O9/99 Natural uranium BG/L 2.67 0.73
6-45-42 2/08/89 Nitrate, High Detection Level PPB 7100.00 2500.00 45000,00 EPA
6-45-42 2/00/89 Plutoniuw-239 PCI/L < 17.00 1.60 00E

6-45-42 2/08/89 Plutonium-239/40 PCI/L < 17.00 1.20 DOE

6-45-42 2/08/89 Rutheniun-106 PCI/L < 30.10 172.50 30.00 EPAR

6-45-42 2/08/89 Strontluwt-90 PCI/L < 0.17 5.00 8,00 EPA

6-45-42 2/00/89 Tritium PCI/L 42500.00 500.00 20000.00 EPA

6-45-42 2/08/69 Dreuiua-234 PCI/L 1.19 0.10 20.00 DOE

6-45-42 2/08/99 Uranium-235 PCI/L 0.02 0,90 24,00 DOE
6-45-42 2/08/89 uraniuw-230 PC1/L 1.19 0.10 24.00 009

6-45-42 3/02/89 Alpha, High Detection Level PCI/L < 0.04 6.00 15.00 EPA

6-45-42 3/02/99 Ceslum-137 PCI/L < 1:77 20.00 200.00 EPAR
6-45-42 3/02/09 Cobalt-60 PCI/L < 2.46 22.50 100.00 EPAR
6-45-42 3/02/89 Gross beta PCI/L 2.85 8.00 50.00 8PA
6-45-42 3/02/09 Natural uranium UG/L 2.60 0.73
6-45-42 3/02/09 Nitrate, High Detection Level PPB 6500.00 2500.00 45000.00 EPA

6-45-42 3/02/89 Plutoniur-238 PCI/L < 17.00 1.60 DOE

6-45-42 3/02/99 Plutoniuar239/40 PCI/L < 17.00 1.20 DOE

6-45-42 3/02/89 Ruthenlum-1O6 PCI/L < 20.E0 172.50 30.00 EPAR

6-45-42 3/02/89 Strontium-90 PCI/L < 0.18 5.00 8.00 EPA

6-45-42 3/02/89 Tritium PCI/L 39100.00 500.00 20000.00 EPA

6-45-42 3/02/89 Uranius-234 PCI/L 1.27 0.10 20.00 DOE

6-45-42 3/02/09 Uranlum-235 PCI/L < 0.10 24.00 DOE
6-45-42 3/02/89 Uranium-238 PCI/L 0,93 0.10 24.00 DOE
6-45-42 10/09/89 Alpha, Blgh Detection Level PCI/L 3.00 4.00' 15.00 EPA
6-45-42 10/09/99 Ceniua-137 PCI/L < 3.60 20.00 200.00 SPAR
6-45-42 10/09/89 Cobalt-6O PCI/L < 0.83 22.50 100.00 EPAR
6-45-42 10/09/89 Gross beta PCI/L 5.19 8.00 50.00 EPA
6-45-42 10/09/99 Natural uranium UG/L 2.14 0.73
6-45-42 10/09/89 Nitrate, High Detection Level PPB 6000.00 2500.00 45000.00 EPA
6-45-42 10/09/89 Plutonius-230 PCI/L < 17.00 1,60 DOB
6-45-42 10/09/89 Plutonium-239/40 PCI/L < 17.00 1.20 DOE
6-45-42 10/09/89 Ruthenium-106 PCI/L < 1.04 172.50 30.00 EPAR
6-45-42 10/09/89 Strontium-90 PCI/L < 0.24 5.00 0.00 EPA
6-45-42 10/09/89 Tritiuia PCI/L 41400.00 500.00 20000.00 EPA
6-45-42 10/09/89 Draniun-234 PCI/L 0.93 0.10 20.00 DOE
6-45-42 10/09/89 ucanium-235 PCI/L < 0.10 24.00 DOE
6-45-42 10/09/89 Uraniuw-238 PCI/L 0.75 0.10 24.00 DOE
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APPENDIX D

SAMPLING AND ANALYSIS PLAN

This appendix introduces the procedures that will be used for sample
collection ( inciuding well evaluation and sample withdrawal methods); chain of
custody; analytical methods, including sample preservation, shipment, and
chemical analysis; and quality assurance/quality control ( Tables D-1 and D-2).

All sampling activities are currently performed under contract by Pacific
Northwest Laboratory (PNL).

SAMPLE COLLECTION PROCEDURES

The procedures for ground water sample collection, water level
measurements, and field measurements are contained in Procedures for Ground-
Water Investigations (PNL 1989a). Specific applicable procedures include the
following:

• GC-1--"Ground-Water Sample Collection Procedure"

• GC-2--"In-Line Sample Filtration Procedure'

- • GC-3--"Disposal of Purge Water from Monitoring Wells"

• FA-1--"Temperature Measurement Procedure"

• FA-2--"Calibration of Conductivity Meter and Measurement of Field
Conductivity"

• FA-3--"Calibration of pH Meter and Measurement of Field pH"

• WL-1--"Water-Level Measurement Procedure"

• WL-2--"Procedure for Standardizing Steel Tapes"

• AD-1--"Change Control Procedure"

• AD-2--"Ground-Water Sample Chain of Custody"

• AO-4--"Sediment Sample Chain of Custody"

• DO-1--'Collection and Documentation of Borehole Samples and Well
Construction Data"

• DO-2--"Split-Barrel Auger Sediment Sampling."

D-1
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CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody procedures are contained in Procedures for Ground-Water
Investigations ( PNL 1989a). The specific applicable procedure is AD-2,
"Ground-1later Sample Chain-of-Custody Procedure." The history of the custody
of each sample will be documented according to this procedure.

QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance

Quality assurance (QA) will be conducted in accordance with the PNL QA
manual. A QA plan describing the manner in which specific QA requirements are
to be met has been prepared in accordance with that manual (PNL 1989b).

Quality Control

The purpose of quality control (QC) is to determine and document the
quality of the analytical results being produced by the laboratory and to
bring potential problems with analyses to attention for corrective actions as
needed. The QC effort has two main components (1) routine internal checks
performed by the contract laboratory and (2) external checks conducted by PNL.
The scope of these efforts is described in the following sections.

Internal Quality Control. Internal QC includes general practices applicable
to a wide range of analyses as well as specific procedures stipulated for
particular analyses. The QC and QA programs are documented in QC and QA
manuals. A quarterly QC report will be provided to PNL that includes blank,
matrix, spike, and surrogate data.

External Quality Control. Pacific Northwest Laboratory will use inter-
laboratory comparisons, replicate, blank, and blind samples to evaluate the
accuracy of results. The purpose and scope of each of these are as follows.

Interlaboratory comparisons using field samples are conducted to
determine if the results obtained are comparable to those obtained from other
laboratories. Comparisons are currently being conducted for anions, selected
volatile organic constituents, metals, cyanide, gross alpha, gross beta, and
tritium. Each month, replicate samples from selected wells are delivered to
four different PNL laboratories. The results from these PNL laboratories are
then compared to the results of the contract laboratory. Samples sent to PNL
laboratories are from the same sampling set as those to be analyzed in
duplicate by the contract laboratory.

Replicate analyses of field samples are conducted to establish how much
variability might be expected in the laboratory measurements performed on
nearly identical samples and as a check for gross errors. Blanks for a wide
range of analyses are submitted to the contract laboratory monthly to check
for container or laboratory contamination.

0-2
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Trip (transport) blanks or transfer blanks are submitted to determine
whether environmental conditions encountered during collection and
transportation of samples have affected the results obtained by analysis. One
set of trip blanks and transfer blanks are submitted each sample period per
sample area at a rate of at least one for I to 20 wells. These blanks are
analyzed for volatile organic constituents.

Blind samples are submitted to estimate the bias of analytical
laboratory procedures and to determine when this bias exceeds control limits.
Blink standard samples prepared by PNL containing metals, anions, herbicides,
pesticides, and volatile organic compounds have been submitted quarterly since
January 1986. Most blind samples are now prepared with materials supplied by
the U.S. Environmental Protection Agency (EPA), including the previous list of
analytes plus ammonium ion, cyanide, semivolatile compounds, PCBs, and an
expanded number of pesticides and volatile organic compounds. Samples
containing constituents not available in EPA performance samples are prepared
from high-quality chemicals. These include constituents from the enhanced
thiourea and phosphorous pesticides group analyses, plus ethylene glycol,
sulfide, perchlorate, and hydrazine dioxin (TCDD).
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Table 0-1. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Listed Constituents as of

January 1, 1989. (Sheet I of 4)

COLLECTION

Metals Analyzed by the Inductively
Plasa Method--Unfiltered/Filtered

beryllium
strontium
zinc
calcium
barium
cadmium
chromium
silver
sodium
nickel
copper
vanadium
antimony
aluminum
manganese
potassium
iron
magnesium
boron
cobalt
lithium
molybdenum
silicon
tin
titanium
zirconium

P, HN03 to pH<2

led

SW-846,(e) #6010

3
10
5

50
6
5

10
10

200
10
10
5

100
150

5
100
30
50
10
20
10
40
50
30
60
50

Metals - Unfiltered/Filtered

arsenic P, HNO3 to pH<2 SW-846, #7060 5
mercury 6, HN03 to pH<2 SW-846, #7470 0.1
selenium P, HNO3 to pH<2 SW-846, #7740 5
lead P, HN03 to pH<2 SW-846, #7421 5

Anions by Ion Chromatography

nitrate
sulfate
fluoride P, none

0-5
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Table D-1. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Listed Constituents as of

January 1, 1989. (Sheet 2 of 4)

COLLECTION IlNDb)

` a

ANALYSj^)

1

DETECTIONd)

lchloride (f) 500
phosphate 1000
bromide 1000
nitrite 1000

Pesticides

endrin 0.1
methoxychlor G, none SW-846, 58080 3
toxaphene 1
lindane (four 0.1

isomers)

Herbicides

2,4-0 2
2,4-5-TP silvex G, none SW-846, #8150 2
2,4,5-T 2

Volatile Organic Analyses (VOA)

carbon tetra- 5
chloride

benzene 5
methyl ethyl ketone 10
toluene 5
1,1,1-trichloro- 5
ethane

1,1,2-trichloro- 5
ethane

trichloroethylene 5
tetrachloroethylene G, no headspace SW-846, #8240 5
xylene-o,p 5
chloroform 5
1,1-dichloroethane 5
1,2-dichloroethane 5
trans-1,2-
dichioroethylene 5

methylene chloride 5
vinyl chloride 10
xylene-m 5
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Table D-1. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Listed Constituents as of

January 1, 1989. (Sheet 3 of 4)

ANALYS

methyl isobutyl
ketone

acetone by VGA
tetrahydrofuran
p-dichlorobenzene

Radiological

radium
gross alpha
gross beta
tritium
uranium
gamma scan
technetium-99
iodine-129 (LDL)
strontium-90
plutonium-239/240

P, HN03 to pH<2
P, HN03 to pH<2
P, HN03 to pH<2
P, none
P, HN03 to pH<2
P, HN03 to pH<2
P, HN03 to pH<2
P, none
P. HN03 to pH<2
P, HN03 to pH<2

SW-846, i9315(g)
5W-846, #9310
SW-846, #9310
ASTM 02476-81
ASTM 02907-83(h)
(i)

(kj

ASTM D3865-82

10

10
10
5

1 pCi/L
4 pCi/L
8 pCi/L

500 pCi/L
0.5 pCi/L

Other

coliform bacteria
coliform, MFT
temperature
conductivity,

laboratory
pH, laboratory
measurement

total organic
halogen,low
detection level

total organic
carbon

total carbon
ammonium ion
phenol
cyanide
hydrazine
total dissolved

solids

15 pCi/L
1 pci/L
5 pCi/L

17 pCi/L

P, none SW-846, #9131(m) 2.2(n)
P, none SW-846, 913210) 1/100 mL
field measurement (p) --
P, none (p) 1 µohm

P, none

G, H2S04 to pH<2
No headspace

G, HC1 or H2SO4
t o pH<2

G, none
P, H2S04 to pH<2
G, none
P, NaOH to pH>12
G, HCl
P, none

(P) 0.01

SW-846, #9020 10

SW-846, #9060 2000

SW-846, i9069 2000
ASTM 0I426-O`q) 50
SW-846, #8040 10
SW-846, #9010 10
ASTM 01385 30
Std. Methods 209B(r) 5000

0-7



WHC-SD-EN-AP-024, Rev. 1

Table D-1. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Listed Constituents as of

January 1, 1989. (Sheet 4 of 4)

'P, plastic; G, glass.
bAll samples will be cooled to 4'C upon collection.
°constituents grouped together are analyzed by the same method.
"Detection limit units except where indicated.

PA 1986.
Inalytical method adapted from Method 300.0, EPA 1984.
°The method also references ASTM 1988 and Krieger and Whittaker 1980.
AMethod A/B, adopted from Techniques of Water Resources Investigations of

the U.S. Geological Survey, as amended, U.S. Government Printing Office,
Washi^gton, D.C. and from NCRP 1985.

Method 901, from Krieger and Whittaker 1980 and Valchok and dePlanque
1983.

jMethod from procedures manual.
kAdapted from Method E-I-02, Volchok and dePlanque 1983.
'Method 905, Krieger and Whittaker 1980.
"Multiple tube fermentation.
"Most probable number.
°Membrane filter technique.
PPNL 1989.
°By ion selective electrode.
rAPNA 1985.
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Additipnal Constituents on

the 9905 and Appendix IX Listsla). (Sheet I of 19

COLLECTION AgD ANALYS^^ DETECTIONc) ) e)
LIMIT,

lMetals Analyzed by the Inductively
Coupled Piasma Method

thallium P, HN03 to pH<2 SW-846, 07840 5

Thiourea Group--Enhanced Additions

thiourea 200
I-acetyl-2-thlourea 200
1-(o-chlorophenyl) 200

thiourea
diethylstilbestrol G, none SW-846, #8330 200
ethylenethiourea (modified) 200
1-naphthyl- 200
2-thiourea

N-phenylthiourea 500

Pesticides--Enhanced Additions

aldrin 0.1
chlordaq? 1

)4,4'DDDI 0.1
4,4'DDE(9) 0.1
4,4'DOT(h) 0.1
endosulfan 1 0.1
endosulfan II G, none SW-846, #8080 0.1
endosulfan sulfate 0.5
heptachlor 0.1
heptachlor epoxide 0.1
kepone I
dieidrin 0.1
chlorobenzilate 300

Phosphorous Pesticides

carbophenothion 2
tetraethylpyro- 2

phosphate
disulfoton 2
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Addit tonal Constituents on

the 9905 and Appendix IX Lists(a1. (Sheet 2 of 10)

COLLECTION l^O ANALYS^^ DETECTIDyc' ^ e)
LIMIT.

`dimethoate G, none SW-846, #8140 2
methyl parathion 2
parathion 2
phorate 2

Direct Aqueous Injection

paraldehyde 10,000
acrylamide 10,000
allyl alcohol 10,500
3-chloropropioni- 10,000

trile
ethyl carbamate G, none GC/FID(i) 10,000
ethyl cyanide 10,000
ethylene glycol 10,000
isobutyl alcohol 10,000
N-propylamine 10,000
2-propyn-1-ol 10,000
1-butanol 10,000
2-propanol 10,000
ethanol 10,000
monobutylphosphate 10,000
dibutylphosphate 10,000
ethylene glycol 10,000
I-butynol 10,000

Dioxins

PCDDs(j) 0.01
PCDFs(k) G, none SW-846, 88280 0.01
2,3,7,8 TCDO(1) 0.01

Volatile Organic Anatyses--Enhanced Addi tions

dioxane 500
pryidine 5
acrolein 10
acrylonitrile 10
bis(chloromethyl) 5

ether
bromoacetone 5
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Additional Constituents on

the 9905 and Appendix IX Lists(a). (Sheet 3 of 10)

methyl bromide
carbon disulfide
chiorobenzene
2-chloroethyl vinyl

ether
methyl chloride
chiaromethyl methyl

ether
crotonaldehyde
1,2-dibromo-3-
chloropropane

1,2-dibromoethane
dibromomethane
1,4-dichloro-
2-butene

dichlorodifluoro-
methane

1,1-dichloro
ethylene

1,2-dichloropropane
N-N-diethylhydra-

zine
1,1-dimethylhydra-

zine
1,2-dimethylhydra-

zine
iodomethane
methacrylonitrile
methanethiol
pentachloroethane
1,1,1,2-tetra-
chlorethane

1,1,2,2-
tetrachlorethane

bromoform
trichlorometh-

anethiol
trichloromono-

fluoromethane
1,2,3-trichloro-

propane
acetonitrile
formalin
ethylene oxide

10
10
5
5

I0
G, no headspace SW-846, #8240 10

10
10

10
10
10

10

10

5
10

10

10

10
10
10
10
10

5

5
10

10

10

10
G, no headspace SW-846, #8240 500

10
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Oetection Levels for Addit tonal Constituents on

the 9905 and Appendix IX Lists(a/. ( Sheet 4 of 10)

ANAL
c

ethyl methacrylate 10
ethylbenzene 5
styrene 5
chlorobramodi- 5
methane

dibramochloro- 5
methane

2-hexanone 50
allyl chloride 100
chloroethane 10
propionitrile 5
vinyl acetate 5

SE11IVOLATILE OR6IWI C ANALYSIS (Acid/Base/Neutral)

1,2-dichlorobenzene 10
1,3-dichlorobenzene 10
p-dichlorobenzene 10
hexachlorobenzene 10
pentachlorobenzene 10

G, none SW-846, #8270
1,2,4,5-tetra- 10

chlorobenzene
1,2,4-trichloro- 10
benzene

hexachlorophene 10
naphthalene 10
1,2,3-trichloro- 10
benzene

phenol 10
1,3,5-trichloro- 10

benzene
1,2,3,4-tetra- 10
chlorobenzene

1,2,3,5-tetra- 10
chlorobenzene

kerosene 10,000
chlorobenzene by 10

ABN
cresols 10
pentachlorophenol 50
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Table 0-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Addit'onal Constituents on

the 9905 and Appendix IX Lists(a^. (Sheet 5 of 10)

COLLECTION

G, none SW-846, #8270
tributylphospahte 10
strychnine 50
maleic hydrizide 500
nicotinic acid 100
acetophenone 10
warfarin 10
2-acetylamino- 10

fluorene
4-aminobyphenyl 10
5-(aminomethyl)- 10

3-isoxazolol
amitrole 10
aniline 10
aramite 10
auramine 10
benz[c]acridine 10
benz[a]anthracene 10
benzene, 10
dichloromethyl

benzenethoil 10
benzidine 10
benzo(b]fluor- 10

anthene
benzo[,jlfluor- 10

anthene
p benzoquinane 10
benzyl chloride 10
bis(2-chloroethoxy) 10
methane

bis(2-choroethyl) 10
ether

bis(2-ethylhexyl) 10
phthalate

4-bromophenyl 10
phenyl ether

butyl benzyl 10
phthalate

2-sec-butyl-4, 10
6-dinitrophenol

chloroalkyl ethers 10
p-chloroaniline 20
p-chlorom-cresol 20

D-13



WHC-SD-EN-AP-024, Rev. 1

Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Additional Constituents on

the 9905 and Appendix IX Lists(a). (Sheet 6 of 10)

COLLECTION ANAL

1-chloro-2, 10
3-epoxypropane

Z-chlaronaphthalene 10
2-chlorophenol 10
chrysene 10
2-cyclohexyl-4, 10

6-dinitrophenoi
dibenz[a,h]acridine 10
dibenz[a,J]acridine 10
dibenz(a,h] 10

anthracene
7H-dibenza[c,g] 10
carbazole

dibenzo(a,e]pyrene 10
dibenzo[a,h]pyrene 10
dibenzo(a,i]pyrene 10
di-n-butyl 10

phthalate
3,3'-dichloro- 20
benzidine

2,4-dichlorophenol 10
2,6-dichlorophenol 10
diethyl phthalate 10
dihydrosafrole 10
3,3'-dimethoxy- 10

benzidine
p-dimethylamino- 10

azobenzene
7,12-dimethylbenz 10

[a]anthracene
3,3'-dimethyl- 10

benzidine
thiofanox 10
alpha, alpha- 10

dimethyiphen-
ethylamine

dimethyl phthalate 10
dinitrobenzene 10
4,6-dinitro-o- 50

cresol and salts
2,4-dinitrophenal 50
2,4-dinitrotoluene 10
2,6-dinitrotoluene 10
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Addit onal Constituents on

the 9905 and Appendix IX Lists(L^. (Sheet 7 of 10)

COLLECTION 4^0_, 1 ANALYS(4, I DETECT

di-n-octyl 10
phthalate

diphenylamine 10
1,2-diphenyl- 10
hydrazine

di-n-propylnitro- 10
samine

ethyleneimine 10
ethyl methanesul- 10

fonate
fluoranthene 10
hexachlorobutadiene 10
hexachlorocyclo- 10
pentadeine

hexachloroethane 10
indeno(1,2,3-cd) 10
pyrene

isosafrole 10
malononitrile 10
melphalan 10
methapyrilene 10
metholonyl 10
2-methylaziridine 10
3-methylcholan- 10

threne
4,4'-methylenebis 10

(2-chloroaniline)
2-methyllactoni- 10

trile
methyl methacrylate 10
methyl methanesul- 10

fonate
2-methyl- 10

2-(methylthio)
propionaldehyde-

methylthiouracil 10
1,4-naphthoquinone 10
1-naphthylamine 10
2-naphthylamine , 10
p-nitroaniline 10
nitrobenzine 10
p-nitrophenol 50
N-nitrasodi- 10

n-butylamine 10

0-15



WHC-SD-EN-AP-024, Rev. 1

Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Addit onal Constituents on

the 9905 and Appendix IX Lists(a. (Sheet 8 of 10)

N-nitrosodiethano- 10
iamine

N-nitrosodi- 10
ethylamine

N-nitrosodim- 10
ethylamine

N-nitrosomethyl- 10
ethylamine

N-nitroso-n- 10
methylurethane

N-nitrosomethyl- 10
vinylamine

N-nitrosomorpholine 10
N-nitrosonor- 10

nicotine
N-nitrosopiperidine 10
nitrosopyrrolidine 10
pentachloronitro- 10

benzene
phenacetin 10
phenylenediamine 10
phthalic acid 10

esters
2-picoline 10
pronamide 10
reserpine 10
resorcinol 10
safrol 10
2,3,4,6-tetra- 10

chlorophenol
thiuram 10
toluenediamine 10
0-toluidine hydro- 10

chloride
2,4,5-trichloro- 10

phenol
0,0,0-triethyl 10
phosphorothioate

sym-trinitrobenzene 10
tris(2,3-dibromo- 10

propyl) phosphate
benzo(ajpyrene 10
chlornaphazine 10
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Additional Constituents on

the 9905 and Appendix IX Lists(a). (Sheet 9 of 10)

COLLECTION Q^Oc)

l

ANALYSI^)

(

LIMIT,
DETECTPlONe)

bis(2-choroiso- 10
propyl)ether

hexachloropropene 10
isophorone 10
acenaphthene to
fluorene 10
anthracene 10
pyrene 10
o-nitrophenol 10
2-methylnaphthalene 10
phenanthrene 10
benzyl alcohol 10
benzo(k)fluor- 10

anthene
benzo(ghi)perylene 10
dinoseb 10
diallate 10
N-nitrosodiphenyl- 10

amine
dibenzofuran 10
acenaphthylene 10
bis (1-chloro- 10

I-methylethyl)
ether

0,0-diethyl-0, 10
2-pyrazinyi
phosorothionate

isodrin 10
o-nitroaniline 50

(2-nitroaniline)
m-nitroaniline 50

(3-nitroaniline)
4-nitroquinoline- 10

1-oxide
acetone by ABN 10

O1NER

potychlorinated G, none SW-846, #8080 1
biphenyls

perchlorate P, none 70-IC(m) 500
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Table D-2. Preservation Techniques, Analytical Methods Used, and the
Current Detection Levels for Additional Constituents on the

9905 and Appendix IX Lists'. (Sheet 10 of 10)

COLLECTION Q^D ANALYSI^ DETECTIONe)
CONSTITUENT

c)

l

)
LIMIT, PpB k

sulfide P, NaOH/zinc SW-846, #9030 1000

citrus red no. 2
acetate

G, none AOAC /34.015B(") 1000

'WAC 173-303-9905, "Dangerous Waste Constituent List"; and 40 CFR 264,
Appendix IX, "Ground-Water Monitoring List."

°P, plastic; G glass.
`A11 samples will be cooled to 4'C upon collection.
°Constituents grouped together are analyzed by the same method.
betection limit units except where indicated.
iDDD - dichlorodiphenyldichloroethane.
°DDE - dichlorodiphenyldichloroethylene.
hDDT - dichlorodiphenyltrichloroethane.
10irect aqueous infectian
JPCDD - polychlorinated dibenzo-p-dioxin.
kPCDF - polychlorinated dibenzofuran.
tTCDD - 2,3,7,8-tetrachlorodibenzo-p-dioxin.
'Analytical method adapted from Method 300.0, EPA 1984.
"AOAC 1980.
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3/3003 LERF & 200 Area ETF

6.0 PROCEDURES TO PREVENT HAZARDS [F]

2 This chapter discusses security; inspection schedules; preparedness and prevention requirements;

3 preventive procedures, structures, and equipment; and prevention of reaction of ignitable, reactive, and

4 incompatible waste at LERF and ETF.

5 6.1 SECURITY [F-1]

6 The following sections describe the security measures, equipment, and warning signs used to control

7 entry to LERF and ETF. Hanford Facility security measures are discussed in Attachment 33, General

8 Information Portion (DOE/RL-91-28).

9 6.1.1 Security Procedures and Equipment [F-1a]

10 The following sections describe the 24-hour surveillance system, barriers, and warning signs used to

I 1 provide security and to control access to LERF and ETF.

12 6.1.1.1 24-Hour Surveillance System

13 The entire Hanford Facility is a controlled-access area. For surveillance information, refer to

14 Attachment 33, General Information Portion (DOE/RL-91-28).

15 6.1.1.2 Barrier and Means to Control Entry

16 The LERF and ETF are protected by the 200 East Area fence. Visitors are required to be escorted. The

17 LERF is surrounded in its entirety by a separate 2.1 meter chain link fence topped with 3 strands of

18 barbed wire extended outward at a 45 angle (referred to as the operational security fence). Access to the

19 LERF is gained through two locked vehicular gates off the perimeter road. Gate keys are retained at the

20 242-A Evaporator and ETF shift offices.

21 Persons desiring entry to ETF process area must notify the control room. These persons also must have

22 the appropriate unit-specific training, Attachment 34, Chapter 8.0. The ETF personnel monitor all

23 persons entering ETF and notify the Hanford Patrol of any attempted unauthorized entry. Immediate

24 response by protective force personnel maintains the necessary security at the LERF and ETF.

25 6.1.1.3 Warning Signs

26 Signs bearing the legend "DANGER--UNAUTHORIZED PERSONNEL KEEP OUT," or an equivalent

27 legend are posted around the perimeter of LERF and ETF. The signs are in English, legible from a

28 distance of 7.6 meters, and are visible from all angles of approach. In addition to these signs, the fences

29 around the 200 East Area is posted with signs, printed in English, warning against unauthorized entry.

30 These signs also are visible from all angles of approach.

31 6.1.2 Waiver [F-lb]

32 Waiver of the security procedures and equipment requirements for LERF and ETF are not requested,

33 therefore; WAC 173-303-310(1)(a) and (b) are not applicable to LERF and ETF.

34 6.2 INSPECTION PLAN [F-2]

35 This section describes the method and schedule for inspections of LERF and ETF. The purpose of

36 inspections is to help ensure that situations do not exist that might cause or lead to the release of

37 dangerous and/or mixed waste that could pose a threat to human health and the environment. Abnormal
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1 conditions identified by an inspection will be corrected on a schedule that prevents hazards to workers,
2 the public, and the environment.

3 6.2.1 General Inspection Requirements [F-2a and F-2a(4)]

4 The content and frequency of inspections are described in this section. Inspection records are retained at
5 the ETF, or other approved locations, for a minimum of 5 years.

6 In radioactive areas of the ETF, many inspections are performed remotely. Monitoring instruments are
7 connected to audible alarms and visual indicators track alarm status. The monitoring system provides
8 trending of selected monitoring data, graphics, and equipment summary displays.

9 A preventive maintenance recall system is employed to direct preventive maintenance activities at the
10 LERF and the ETF. Equipment requiring maintenance is checked as indicated by the maintenance
11 history and the manufacturer's recommendations. The preventive maintenance of certain equipment
12 might not be possible if the LERF or the ETF is in an operational mode. Thus, the preventive
13 maintenance could be performed slightly earlier or later than planned to minimize impact on operations.

14 Instrumentation at ETF is calibrated regularly to ensure accuracy and reliability. All process control
15 instrumentation is calibrated on a schedule depending on previous calibration experience. An instrument
16 calibration and recall system is employed to manage calibrations.

17 6.2.1.1 Types of Problems

18 Key components of the LERF inspection program include the following areas:

19 • Structural integrity of the basins
20 • Catch basin secondary containment system integrity
21 • Evidence of release from basins
22 • Safety, communications, and emergency equipment.

23 Key components of the ETF inspection program include the following areas:

24 • Condition of tanks and ancillary piping
25 • Condition of containers
26 • Condition of the process control equipment
27 • Condition of emergency equipment
28 • Condition of secondary containment.

29 Tables 6.1 and 6.2 provide a description of ETF items to be inspected.

30 6.2.1.2 Frequency of Inspections [F-2a(3)]

31 The frequency of inspections is based on the rate of possible deterioration of equipment and the
32 probability of a threat to human health or the environment.

33 While in operation, the LERF is inspected weekly. The LERF also is inspected for run-on, runoff, cover
34 integrity, and erosion problems after significant precipitation events. The ETF is inspected as indicated
35 in Tables 6.1 and 6.2.

36 6.2.2 Specific Process Inspection Requirements [F-2d]

37 The following sections describe the specific process inspections performed at LERF and ETF.
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^ 1 6.2.2.1 Container Inspections [F-2d(1)]

2 Containers are used at the ETF to store solidified secondary waste, such as the powder waste from the

3 thin film dryer and maintenance and operations waste. When containers are being held in the container

4 storage area, the following inspection schedule is maintained:

5 • Daily visual inspection of container storage area for leaks, spills, accumulated liquids, and open or

6 improperly sealed containers

7 • Weekly visual inspection of container labels to ensure labels are not obscured, removed, or otherwise

8 unreadable

9 • Weekly visual inspection for deterioration of containers, containment systems, or cracks in protective

10 coating or foundations caused by corrosion, mishandling, or other factors.

11 Following the inspections, an inspection datasheet is signed and dated by the inspector and supervisor.

12 6.2.2.2 Tank Inspections[F-2d(2)]

13 A description of the tank systems and ancillary equipment at the ETF is given in Attachment 34,

14 Chapter 4.0. Inspections and frequencies are given in Tables 6.1 and 6.2. This section includes a brief

15 discussion of the inspections.

16 6.2.2.2.1 Overfill Protection. Tanks that have the possibility of being overfilled have level

17 instrumentation that alarms before the tanks reach overflow. High tank level alarms annunciate in the

18 control room, allowing operating personnel to take immediate action to stop the vessels from overfilling.

19 These alarms are monitored continuously in the control room during solution transfers.

20 6.2.2.2.2 Visual Inspections. Visual inspections of tanks and secondary containments are performed to

21 check for leaks, signs of corrosion or damage, and malfunctioning equipment. Inspections are performed

22 on tanks and the secondary containment within the ETF and the surge tank and verification tank and

23 associated secondary containment.

24 6.2.2.2.3 Secondary Containment Leak Detectors. The surge tank and verification tank secondary

25 containment systems have sloped floors that drain solution to sumps equipped with leak detectors that

26 alarms in the control room. These alarms are monitored continuously in the control room. If an alarm is

27 activated, further investigation is performed to determine if the source is a tank leak or other solution

28 (i.e., precipitation).

29 6.2.2.2.4 Integrity Assessments. The initial integrity assessment was issued in 1995 (Attachment 34,

30 Chapter 4.0). Consistent with the recommendations of the integrity assessment, a periodic integrity

31 assessment program was developed for the ETF tanks and is discussed in detail in Attachment 34,

32 Chapter 4.0, Section 4.4.2.

33 6.2.2.2.5 Effluent Treatment Facility Piping. The ETF employs an extensive piping system. During

34 inspections at the ETF, any aboveground piping is inspected visually for signs of leakage and for general

35 structural integrity. During the visual inspection, particular attention is paid to valves and fittings for

36 signs of cracking, deformation, and leakage.

37 6.2.2.3 Surface Impoundments [F-2d(6)] and Condition Assessment [F-2d(6)(a)]

38 The following describes the surface impoundment inspections performed at LERF.

39 6.2.2.3.1 Overtopping Control [F-2d(6)(a)(1)]. Under current operating conditions, 1.34 meters of

40 freeboard is maintained at each LERF basin, which corresponds to a normal operating level of 6.1
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1 meters, or 24.6 million liters. Level indicators at each basin are monitored to confirm that this level is
2 not exceeded.

3 Before an aqueous waste is transferred into a basin, administrative controls are implemented to ensure
4 overtopping will not occur during the transfer. The volume of feed to be transferred is compared to the
5 available volume in the receiving basin. The transfer is not initiated unless there is sufficient volume
6 available in the receiving basin or a cut-off level is established. The transfer into the basin would be
7 stopped when this cut-off level is reached.

8 The LERF basins also are provided with floating very low-density polyethylene covers that are designed
9 and constructed to prevent overtopping by the introduction of precipitation and dust into the basins.
10 Overtopping and flow control also are discussed in Attachment 34, Chapter 4.0.

11 6.2.2.3.2 Impoundment Contents [F-2d(6)(a)(2)]. The LERF basins are inspected weekly to assess
12 whether the contents are escaping from a basin. Level indicators are inspected weekly to check for
13 unaccountable change in the level of the basins.

14 6.2.23.3 Leak Detection [F-2d(6)(a)(3)]. The leachate detection, collection and removal system is
15 described in Attachment 34, Chapter 4.0. The leachate collection sump pump is activated automatically
16 when the liquid level in the leachate sump reaches a preset level. A flowmeter and totalizer measure the
17 amount of leachate removed. An inspection is performed weekly where the totalizer reading and basin
18 level reading are used to determine the leak rate per wetted surface area. The leak rate is compared to
19 previous rates to see if leakage has increased.

20 The LERF employs a double-walled transfer piping between 242-A Evaporator and LERF and between
21 LERF and ETF. The WAC 173-303-650 regulations do not require a discussion of piping for surface
22 impoundments. However, for the purposes of comprehensive coverage of the LERF, inspections and
23 integrity assessments are performed on the piping system. Aqueous waste (e.g., process condensate) is
24 transferred from the 242-A Evaporator to the LERF via a buried pipeline. Likewise, aqueous waste is
25 transferred to the ETF via buried pipelines. At the LERF dikes, aboveground piping serves to transfer
26 waste from one basin to another.

27 The buried pipelines normally are continuously monitored during transfers by a leak detection system
28 (Attachment 34, Chapter 4.0). The alarms on the leak detection system are monitored in the
29 242-A Evaporator and ETF control rooms. As an alternative to continuous leak detection, the transfer
30 lines can be inspected daily during transfers by opening the secondary containment drain lines at the
31 LERF catch basins (for 242-A Evaporator transfers to LERF) and the surge tank (for LERF transfers to
32 ETF) to inspect for leakage. During the routine inspections at LERF, the aboveground piping system is
33 inspected for signs of leakage and for general structural integrity. During the visual inspection, particular
34 attention is paid to valves and fittings for signs of cracking, deformation, and leakage.

35 6.2.2.3.4 Dike Erosion [F-2d(6)(a)(4)]. The LERF basins and dikes are visually inspected weekly and
36 after storms for severe erosion or other signs of deterioration in the dikes from precipitation, wind,
37 burrowing mammals, or vegetation.

38 6.2.2.3.5 Structural Integrity [F-2d(6)(b)]. A written certification attesting to the structural integrity
39 of the basin dikes, signed by a qualified; registered professional engineer, is provided in Attachment 34,
40 Chapter 4.0.

41 6.2.2.3.6 Container Inspection [F-2b(1)]. Normal operation of the LERF does not involve the storage
42 of dangerous waste in containers. Therefore, the inspection requirements of this section normally are not
43 applicable to the LERF. Any containerized RCRA-regulated waste that might be generated at LERF will
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1 be brought to the ETF and managed in accordance with WAC 173-303-200(1) and is discussed in

2 Section 6.2.2.1.

3 6.2.3 Inspection Log [F-2b and 2c]

4 Observations made and deficiencies noted during an inspection are recorded on inspection log sheets

5 (also called turnover sheets). On completion, the log sheet includes the inspector's printed name,

6 signature, date, and time; the log sheet is submitted for review and approval by ETF/LERF management

7 or their designee, as required by operating procedures. Once approved, the log sheet is kept in LERF and

8 ETF files. Inspection records are retained at the ETF, or other approved locations, for a minimum of 5

9 years. The inspection records are used to help determine any necessary corrective actions. Problems

10 identified during the inspections are prioritized and addressed in a timely fashion to mitigate health risks

11 to workers, maintain integrity of the TSD units, and prevent hazards to public health and the

12 environment.

13 If while performing an inspection, a leak or spill is discovered, facility management responds per the

14 building emergency plan (Attachment 34, Chapter 7.0). Action is taken to stop the leak and determine the

15 cause. The waste is removed from the secondary containment in a timely manner that prevents hann to

16 human health and the environment.

17 6.2.4 Storage of Ignitable or Reactive Wastes [F-2d(3)]

18 The LERF could receive an aqueous waste that is designated reactive or ignitable. Any aqueous waste

19 exhibiting these characteristics is managed (e.g., through blending in LERF) such that the waste no

20 longer exhibits the reactive or ignitable characteristics.

21 Though unlikely, the ETF secondary waste might have the characteristics of being reactive or ignitable.

22 The Hanford Fire Department performs annual fire inspections of the ETF using a checklist developed

23 specifically for facilities that handle dangerous and/or mixed waste.

24 6.3 PREPAREDNESS AND PREVENTION REQUIREMENTS [F-3]

25 The following sections document the preparedness and prevention measures taken at LERF and ETF.

26 6.3.1 Equipment Requirements [F-3a]

27 The following sections describe the internal and external communications systems and the emergency

28 equipment required.

29 6.3.1.1 Internal Communications

30 When operators are present at the LERF, the operators carry mobile (hand-held) two-way radios to

31 maintain contact with 242-A Evaporator and ETF personnel. The operators at LERF are informed of

32 emergency situations (e.g., building and/or area evacuations, take-cover events, high airborne

33 contamination, fire, and/or explosion), and are provided with emergency instructions by several systems.

34 These systems include the mobile two-way radios, and the telephone in the LERF instrument building.

35 The ETF is equipped with an internal communication system to provide immediate emergency

36 instruction to personnel. The onsite communication system at the ETF includes telephones, mobile

37 two-way radios, a public address system, and alarm systems. The telephone and radio systems provide

38 for intraplant communication as well as external communication. Provisions are made to appropriately

39 respond to various emergencies, including the following alarm-activated emergency situations: building

40 evacuations, fire and/or explosion, loss of essential services, loss of ventilation, radioactive discharges,
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1 and high airborne contamination. Attachment 34, Chapter 7.0 provides additional information on the

2 response activities.

3 Immediate emergency instruction to personnel is provided by a public address system via speaker horns

4 and ceiling-mounted speakers located throughout the building. The public address system is coupled to

5 building telephone systems to provide telephone accessed voice paging. The ETF alarms are annunciated

6 via elements of the public address system. The general telephone system, which carries various

7 communication signals (e.g., telephone, crash alarm), is linked to the Hanford Site integrated voice data

8 telecommunications system.

9 6.3.1.2 External Communications [F-3a(2)]

10 The LERF and its operators are equipped with devices for summoning emergency assistance from the

11 Hanford Fire Department, the Hazardous Materials Response Team, and/or local emergency response

12 teams, as necessary. External communication is made by either a telephone communication system or
13 mobile two-way radios. The LERF telephone is available in the instrumentation building. Personnel

14 assigned to emergency response organizations are reached in the following ways:

15 . Telephone number 911--is the contact point for the Hanford Site; on notification, the Hanford Patrol
16 Operations Center notifies and/or dispatches required emergency responders

17 • Telephone number 373-3800--single point of contact for the emergency duty officer; this number can
18 be dialed from any Hanford Site telephone

19 • Two-way radio system-consists of hand-held; the system accesses the Hanford Site emergency
20 network and can summon the Hanford Fire Department, Hanford Patrol, and/or any other assistance
21 needed to deal with emergencies.

22 • The ETF is equipped with devices for summoning emergency assistance from the Hanford Fire
23 Department and/or local emergency response teams as necessary. External communication is made
24 via a telephone communication system or two-way radios.

25 Telephones are provided at numerous locations throughout the ETF. In addition, the following external
26 communication systems are available for notifying persons assigned to emergency response
27 organizations:

28 • Fire alarm pull boxes and fire sprinkler flow monitoring devices-- connected to a system monitored
29 around the clock by the Hanford Fire Department

30 • Telephone number 911--contact point for the Hanford Site; on notification, the Hanford Patrol
31 Operations Center notifies and/or dispatches required emergency responders

32 • Telephone number 373-3800--single point of contact for the emergency duty officer; this number can
33 be dialed from any Hanford Facility telephone

34 • Crash alarm telephone system--consists of selected telephones that automatically are disassociated
35 from the regular system and connected to control stations

36 • Priority message system (Management Bulletin)--a network of telefax machines used to disseminate
37 information to personnel

38 • The DOE-RL radio system--radio systems and frequencies available for emergency communications.

39 6.3.13 Emergency Equipment [F-3a(3)]

40 The LERF and ETF rely primarily on the Hanford Fire Department to respond to fires and other
41 emergencies. The Hanford Fire Department is capable of providing rapid response to fires within the 200
42 East Area. All LERF and ETF operators are familiar with the LERF and ETF contingency plans
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1 (Attachment 34, Chapter 7.0) and are trained in the use of emergency pumping, fire, and communications

2 equipment. The Hanford Site maintains a sufficient inventory of heavy equipment (i.e., bulldozers,

3 cranes, road graders) for emergency response.

4 Portable fire extinguishers, fire control equipment, spill control equipment, and decontamination

5 equipment is available at various locations in the ETF.

6 Fire control equipment is available at the ETF and could include the following:

7 • Fire extinguishers (all-utility use, dry chemical), good for use on small fires

8 • Automatic fire suppression systems installed in the ETF control room and electrical room

9 • Fire alarm pull boxes

10 • A water spray system is installed in the operating and administrative portions of the ETF.

11 Respirators, hazardous material protective gear, and special work procedure clothing for ETF personnel

12 are kept in the change room at the ETF. Safety showers are located in convenient locations in the ETF.

13 Portable emergency eyewashes are used at the ETF. Water for these devices is supplied from the ETF

14 sanitary water system.

15 6.3.1.4 Water for Fire Control [F-3a(4)]

16 A water main is not provided to the LERF. Water for fire control is supplied by the Hanford Fire

17 Department trucks for fires requiring high water volume and pressure. Each fire station normally has a

18 truck equipped with a hydraulically operated aerial ladder, and one pumper (backup fire engine, without

19 a boom, that is used if the aerial ladder is inoperable). Fire engines have a pumping capacity of at least

20 5,6001iters of water per minute. Other fue protection equipment uses chemicals rather than water as an

21 extinguishing media.

22 The ETF is serviced by two 12-inch raw water lines that are tied into the 200 East Area raw water

23 distribution grid. These lines provide a looped configuration that supplies two independent sources of

24 raw water for fire protection and raw water uses. Connections from the ETF raw water system supply

25 fire hydrants and the wet-pipe sprinkler system.

26 In the event that water pressure is lost, the Hanford Fire Department is equipped with fire engines to

27 provide needed water.

28 6.3.2 Aisle Space Requirement [F-3b]

29 The operation of the LERF does not involve aisle space. Nevertheless, the LERF and the individual

30 basins are easily accessible to emergency response personnel and vehicles. A 6.1-meter-wide service

31 road runs along the base of the basin area on the east, south, and west sides within the operational

32 security fence.

33 Aisle spacing at ETF is sufficient to allow the movement of personnel and fire protection equipment in

34 and around the containers. This storage arrangement also meets the requirements of the National Fire

35 Protection Association and the Life Safety Code (NFPA 1996) for the protection of personnel and the

36 environment. A minimum 0.76-meter aisle space is maintained between rows of containers as required

37 by WAC 173-303-630(5)(c).

38 6.4 PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT [F-4]

39 The following sections describe preventive procedures, structures, and equipment.
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1 6.4.1 Unloading Operations, Spill Prevention, and Control [F-4a]

2 Underground pipelines that transfer aqueous waste to and from the LERF are encased in a secondary

3 pipe. If a leak is detected in a pipeline, flow in the pipeline will be stopped and the cause of the leak

4 investigated and remediated.

5 If it is required to transfer aqueous waste from one LERF basin to another, submersible pumps are

6 located in risers at the northwest comer of a basin. Valves are closed or opened depending on the

7 direction of the fluid transfer. Pumps are started, providing a cumulative flow of between 2,000 and

8 3,0001iters per minute into another basin.

9 The ETF Load-In Station is monitored continuously during tank-filling operations and filling is stopped

10 immediately if leaks occur. Care is taken to ensure that even minor leaks are cleaned up immediately and

11 disposed of in accordance with approved management procedures. Any spill that is determined to be a

12 dangerous waste will be managed according to the requirements of WAC 173-303.

13 6.4.2 Run-Off [F-4b]

14 The LERF is constructed and operated to ensure that all aqueous waste is contained within the basins.

15 The basins are designed and operated to prevent overtopping (Section 6.2.2.3.1). Furthermore, the basins

16 are provided with very low-density polyethylene floating covers to prevent the introduction of

17 precipitation into the basins. The basins also are graded to ensure that all precipitation outside the basins

18 is directed away from the surface impoundments.

19 The basins are constructed so that the top of the basin dikes are approximately 3 meters above grade.

20 The exterior side slopes of the basins have a 2.25 (horizontal) to 1(vertical) slope. Run-on of

21 precipitation to the basins from the surrounding area is not possible because the surrounding area slopes
22 away from the LERF.

23 Dangerous waste and hazardous chemical handling areas at the ETF are designed to contain spills, leaks,
24 and wash water, thereby preventing run-off and subsequent releases. All dangerous and/or mixed waste
25 loading and unloading areas are provided with secondary containment structures as described in
26 Attachment 34, Chapter 4.0.

27 6.4.3 Water Supplies [F-4c]

28 The LERF uses operating practices, structures, and equipment to prevent the contamination of natural
29 water supplies (i.e., groundwater and surface water). The LERF is monitored closely during operation to
30 detect abnormal conditions (e.g., leaks), and regularly inspected to detect equipment and structural
31 deteriorations that could allow possible water supply contamination. The basins are provided with a
32 leachate collection system that is designed to contain any leachate generated. These systems, in
33 conjunction with the double-composite liner system and underlying low permeable clay liner, ensure that
34 should a release occur, the release will be fully contained within the basin configuration and, therefore,

35 water supplies will be protected. Attachment 34, Chapter 7.0 provides information on procedures that
36 are implemented if a release is detected at the LERF.

37 There are no drinking water wells near the ETF. Therefore, a release would not immediately
38 contaminate drinking water supplies. The ETF uses operating practices, structures, and equipment to
39 prevent the contamination of natural water supplies (i.e., groundwater and surface water). The ETF is
40 monitored during operation to detect abnormal conditions, and is inspected regularly to detect equipment
41 and structural deteriorations that could allow spills to the environment. Areas in contact with dangerous
42 and/or mixed waste are monitored continuously during operation through a series of level and pressure
43 indicators, leak detection alarms, equipment failure alarms, and control panel readouts. In addition, the
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1 ETF is inspected regularly for the presence of leaks or other off normal conditions wherever possible (in

2 all areas that can be safely entered).

3 In addition to detailed operating practices, structures and equipment are used at the ETF to prevent

4 contamination of water supplies. The structures and equipment designed to prevent contamination of

5 water supplies are the same as the structures and equipment used to prevent run-off from dangerous

6 and/or mixed waste handling areas.

7 6.4.4 Equipment and Power Failure [F-4d]

8 The storage function of the LERF is not affected by loss of power and a temporary loss of power would

9 not pose a threat to the environment. Loss of electrical power would not cause the storage of the waste to

10 be jeopardized. For process condensate transferred from the 242-A Evaporator, appropriate valving

11 procedures are followed to ensure a smooth restart of the flow to the LERF in the event of a power

12 failure at the 242-A Evaporator. Pump equipment failure is addressed by operations personnel at the

13 242-A Evaporator.

14 The ETF does not have a standby power source. Power to selected lighting, computers, and process

15 controls is configured with an uninterruptible power supply. During partial loss of normal power, the

16 effected pumps and subsystems will be shut down. Complete loss of power to the ETF shuts down the

17 entire ETF except for the instruments in the control room connected to the uninterruptible power supply.

18 Redundant pumps allow the process to continue to operate when only one component is out of service.

19 When power at the ETF is lost, the valves assume a fail-safe position to allow the process to remain in a

20 safe shutdown mode until restoration of power. This action allows the operators to perform equipment

~ 21 surveys during shutdown and to confirm that there are no safety issues because the ETF is shut down.

22 Because a power failure would also shutoff flow into the ETF, there will not be any increase in volume in

23 any of the holdup basins, tanks, or other systems.

24 A combination of reliability, redundancy, maintenance, and repair features are used in the ETF

25 equipment and systems to minimi ze random failure of equipment. For crucial systems such as ventilation

26 filters, redundant trains are provided to mitigate equipment and system failure. Spare parts are

27 maintained for essential production and safety equipment.

28 6.4.5 Personnel Exposure [F-4e]

29 At the LERF and ETF, operating practices, structures, and equipment are used to prevent undue exposure

30 of personnel to dangerous and/or mixed waste. Protective clothing and equipment are used by all

31 personnel handling waste. All operations are conducted so that exposure to dangerous and/or mixed

32 waste, and hazardous and radioactive materials are maintained ALARA.

33 Protective clothing and equipment are prescribed for personnel handling chemicals or dangerous waste.

34 Before the start of any operation that could expose personnel to the risk of injury or illness, a review of

35 the operation is performed to ensure that the nature of hazards that might be encountered is considered

36 and appropriate protective gear is selected. Personnel are instructed to wear personal protective

37 equipment in accordance with training, posting, and instructions.

38 A change trailer at LERF is located between basins 42 and 43. In addition, the change trailer has an

39 operations office for working with procedures. Exits within the change trailer are clearly marked. A

40 storage building is located within the perimeter fence, northwest of the basins. The LERF storage

41 building also is provided with separate storage areas for clean and contaminated equipment. A

42 decontamination shower and decontamination building is located at the 272-AW Building, approximately

43 1.6 kilometers from the LERF or at the ETF.

Attachment 34.6.9



Class 1 Modification:

3/3003

WA7890008967, Attachment 34
LERF & 200 Area ETF

1 The ETF has eyewash stations and safety showers in convenient locations for use by personnel. The

2 following structures and equipment were incorporated into the ETF design to minimize personnel

3 exposure.

4 • Offices, control room, clean- and soiled-clothes storage areas, change rooms, and the lunchroom are

5 situated to minimize casual exposure of personnel.

6 • Building exit pathways are located to provide rapid egress in emergency evacuations.

7 • Emergency lighting devices are located strategically throughout the ETF.

8 • Audio and/or visual alarms are provided for all room air samplers, area alarms, and liquid monitors.

9 Visual readouts for these alarm systems are located in less contaminated areas to minimi ze exposure

10 to personnel.

11 • Areas for decontaminating and maintaining equipment are provided in contaminated areas to limit

12 the spread of contamination to uncontaminated areas such as the control room.

13 • Instrument interlock systems are provided that automatically return process operations to a safe

14 condition if an unsafe condition should occur.

15 • The ETF ventilation systems are designed to provide airflow from uncontaminated zones to

16 progressively more contaminated zones.

17 Whenever possible, exposures to hazards are controlled by accepted engineering and/or administrative

18 controls. Protective gear is used where effective engineering or administrative controls are not feasible.

19 6.5 PREVENTION OF REACTION OF IGNITABLE, REACTIVE, AND INCOMPATIBLE

20 WASTE [F-5 through F-5b]

21 Typically, aqueous waste managed at the LERF or ETF does not display the characteristics of reactivity

22 or ignitability. Any aqueous waste streams exhibiting these characteristics are blended or mixed at LERF

23 to a concentration where the waste no longer exhibits reactive or ignitable characteristics.

24 No incompatible aqueous waste is expected to be stored or treated at the LERF or ETF (Attachment 34,

25 Chapter 3.0). Therefore, the requirements of WAC 173-303-806(4)(a) are not applicable.
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Table 6.1. Visual Inspection Schedule for the ETF

Item Inspection Frequency Inspected by

Surge tank system Inspect area for leaks. Note any unusual noises or Daily Process operator
vibration from the system pumps. Inspect
secondary containment system for signs of
deterioration.

Rough filter Inspect for leaks. Daily* Process operator

Ultraviolet oxidation Inspect module for leaks. Daily* Process operator
system

Inspect peroxide storage tank, ancillary equipment
for leaks.

pH adjustment tank Inspect tank and ancillary equipment for leaks. Daily* Process operator

H O decomposer Inspect tank and ancillary equipment for leaks. Daily* Process operator

Fine filter Inspect module for leaks. Daily* Process operator

Degasification system Inspect module for leaks. Note any unusual noises Daily* Process operator
or vibration from the degasification blower.

Reverse osmosis system Inspect tanks and ancillary equipment for leaks. Daily* Process operator
Note any unusual noises or vibration from the
system pumps.

Polishers Inspect tanks and ancillary equipment for leaks. Daily* Process operator

Effluent pH adjustment Inspect tank and ancillary equipment for leaks. Daily* Process operator
tank

Verification tanks Inspect tanks and ancillary equipment for leaks. Daily Process operator
Note any unusual noises or vibration from the
system pumps. Inspect secondary containment
system for signs of deterioration.

:i' 13' k'K.d kpy'i^
.F ^ i7h:^`.SYSa .°yf

Secondary waste receiving Inspect tank and ancillary equipment for leaks. Daily Process operator
tank

ETF evaporator Inspect tank and equipment for leaks. Note any Daily* Process operator
unusual noises or vibration from the system pumps
or compressor.

Concentrate tank Inspect tank and ancillary equipment for leaks. Daily* Process operator

Thin film dryer Inspect tanks and ancillary equipment for leaks Daily* Process operator
(viewed through camera). Note any unusual
noises or vibration from the system pumps or
blower.

Container handling Inspect area for spills, leaks, accumulated liquids. Daily Process operator

Container handling Inspect for deterioration of containers and Weekly Process operator
secondary containment, including corrosion and
cracks in secondary containment foundation and
coating. Inspect container labels to ensure that
they are readable.

Resin dewatering Inspect module for leaks. Note any unusual noises Daily* Process operator

I
or vibration form the system pumps or blower.
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Item Inspection Frequency Inspected by

y / & ' "P', 'q . oSw^.p) 'r.fd' + i y,w`'"•.^^ ^` ^'b'°^v3.:

Vessel ventilation system Inspect filters (HEPA and pre-filters), check vessel Daily Process operator
off-gas pressures, system flow, and discharge
temperatures.

Sump tank system Inspect sump trenches for unexpected liquids, Daily Process operator
which indicate spills or leaks from process
equipment.

. . :. ...,. ' ., :a':. . ... .;. , . __

Eye wash stations Check status; check for adequate pressure. Monthly Process operator

Safety showers Check status; check for adequate pressure. Monthly Process operator

>r:-

Fire extinguishers Check for adequate charge. Monthly Process operator

Emergency lighting Test operability. Monthly Process operator
..,

IL
_ .. . ., . ::;.. . ..:. . t^t s„±^.

' r.

Uninterruptible power Check output voltage and visually inspect battery Annually Electrician/

supply pack for corrosion and leakage. Check indicator process operator
lights for fault conditions.

* Stated inspection frequency to be performed only during ETF operations.

HEPA - High efficiency particulate air

Table 6.2. Inspection Plan for Instrumentation Monitoring

Item I ection Fr uenc I ected b

Mon
^+

. ^ _ .. .,

y..y

.. . ,. .+ .
4

^ . . ,

Leak detector Monitor for leakage in the surge tank drainage Continuously Computer
LAH-20B009 sump. Process Operator

Level alarm Monitor surge tankievel to prevent overflow. Continuously Computer
LAH-60A013 Process Operator

Level alarm Monitor liquid levels in the pH adjustment tank Continuously Computer

LAHL-60C-111 to prevent overflow. Process Operator

Level alarm Monitor liquid levels in the first RO feed tank Continuously Computer

LAHL-60F-101 to prevent overflow. Process Operator

Level alarm Monitor liquid levels in the second RO feed Continuously Computer
LAHG60F-201 tank to prevent overflow. Process Operator

Level alarms Monitor liquid levels in the effluent pH Continuously Computer

LAHL-60F-211 adjustment tank to prevent overflow. Process Operator

Level transmitter Monitor liquid level in verification tanks to Continuously Computer

LAHX-60H001AB/C prevent overflow. Process Operator

Leak detector Monitor for leakage in the verification tank Continuously Computer
LAH-20B010 drainage sump. Process Operator
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Item Inspection Fre uenc Inspected by
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4

Level alarm Monitor liquid levels in secondary waste Continuously Computer
LAHL-60I-001A1B receiver tanks A and B to prevent overflow. Process Operator

Level alarm Monitor liquid levels in concentrate tanks A Continuously Computer
LAHI.-60J-001A/B and B to prevent overflow. Process Operator

Level alarm Monitor liquid levels in the evaporator tank to Continuously Computer
LAHL-60I-107 prevent overflow. Process Operator

Level alarm Monitor liquid levels in the spray condenser Continuously Computer
LAHL-60J-036 tank to prevent overflow. Process Operator

Level alarm Monitor liquid levels in the distillate flash tank Continuously Computer
LAHL-601-108 to prevent overflow. Process Operator

Level alarm Monitor liquid levels in the entrainment Continuously Computer
LAH-60I-119 separator tank to prevent overflow. Process Operator

Level transmitter Monitor liquid level in sump tank No. 1 to Continuously Computer
LAH-20B001 prevent overflow. Process Operator

Level transmitter Monitor liquid level in sump tank No. 2 to Continuously Computer
LAH-20B002 prevent overflow. Process Operator

Leak detector Monitor for leakage to sump No. 1. Continuously* Computer
LAH-20B003 Process Operator

Leak detector Monitor for leakage to sump No. 2. Continuously* Computer
LAH-20B005 Process Operator

Leak detector Monitor for leakage from pipeline between Continuously* Computer
ETF and load-in station. Process Operator

Leak detector Monitor for leakage from pipeline between Continuously* Computer
ETF and LERF. Process Operator

Leak detector Monitor for leakage from pipeline between Continuously* Computer
LERF and the 242-A Evaporator. Process Operator

* In the event of a malfunction of one of the electronic leak detectors, daily visual inspections will be performed
while the facilities are in operation.
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2 The WAC 173-303 requirements for a contingency plan are satisfied in the following documents: Portions
3 of Hanford Facility RCRA Permit, DW Portion, Attachment 4, Hanford Emergency Management Plan
4 (DOE/RL-94-02) and this Chapter.

5 The unit-specific building emergency plan also serves to satisfy a broad range of other requirements
6 [e.g., Occupational Safety and Health Administration standards (29 CFR 1910), Toxic Substance Control
7 Act of 1976 (40 CFR 761) and U.S. Department of Energy Orders]. Therefore, revisions made to portions
8 of this contingency plan document that are not governed by the requirements of WAC 173-303 will not be
9 considered as a modification subject to WAC 173-303-830 or Hanford Facility RCRA Permit

10 (DW Portion) Condition I.C.3.

11
12
13
14
15
16
17

Table 7.1 identifies which portions of the building emergency plan are written to meet WAC 173-303
contingency plan requirements. In addition to the building emergency plan portions identified in
Table 7.1, Section 12.0 of the building emergency plan is written to meet WAC 173-303 requirements
identifying where copies of the Hanford Emergency Management Plan and the building emergency plan
are maintained on the Hanford Facility. Therefore, revisions to Section 12.0 of the building emergency
plan and the portions identified in Table 7.1 are considered a modification subject to WAC 173-303-830 or
Hanford Facility RCRA Permit (DW Portion) Condition I.C.3.

Table 7.1. Hanford Facility Documents Containing Contingency Plan Requirements of
WAC 173-303-350(3).

Requirement HF RCRA Permit Building Attachment 34,
Attachment 4 Emergency Plan' LERF &

Hanford Emergency (HNF-IP-0263- 200 Area ETF,
Management Plan ETg) Chapter 7.0
DOFJRL-94-02:

-350(3)(a) - A description of the actions, which X 7tz
facility personnel must take to comply with this Section 1.3.4 Sections 7.1, 7.2 Sections 7.3.1,
section and WAC 173-303-360. through 7.2.5, and 7.3.2, through

7•3 s
7.3.2.5, and 7.3.33

Sections 4.0 Sections 7.3, 7.3.4,
(1°1 paragraph), 8.2, 7.3.5, 7.3.6, and

8.3, 8.4, 11.0 7,5
-350(3)(b) - A description of the actions which X2 X' XZ4
shall be taken in the event that a dangerous waste Section 1.3.4 Section 7.2.5.1 Section 7.3.2.5.1
shipment, which is damaged or otherwise
presents a hazard to the public health and the
environment, arrives at the facility, and is not
acceptable to the owner or operator, but cannot
be transported pursuant to the requirements of
WAC 173-303-370(5), Manifest system, reasons
for not accepting dangerous waste shipments.

-350(3)(c) - A description of the arrangements X
agreed to by local police departments, fire Sections 3.2.3,
departments, hospitals, contractors, and state and 3.3.1, 3.3.2, 3.4,
local emergency response teams to coordinate 3.4.1.1, 3.4.1.2,
emergency services as required in 3.4.1.3, 3.7, and
WAC 173-303-340(4). Table 3-1
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Table 7.1. Hanford Facility Documents Containing Contingency Plan Requirements of

WA C 173-303-350(3).

Requirement HF RCRA Permit Building Attachment 34,
Attachment 4 Emergency Plan[ LERF &

Hanford Emergency (HNF-IP-0263- 200 Area ETF,
Management Plan ETF) Chapter 7.0
DOE/RL-94-02:

-350(3)(d) - A current list of names, addresses, X XS

and phone numbers (office and home) of all Section 3.1, 13.0 Sections 7.2 and
persons qualified to act as the emergency 7.7

coordinator required under
WAC 173-303-360(1). Where more than one
person is listed, one must be named as primary

emergency coordinator, and others must be listed

in the order in which they will assume
responsibility as alternates. For new facilities
only, this list may be provided to the department
at the time of facility certification (as required by
WAC 173-303-810 (14)(a)(1)), rather than as
part of the permit application.

-350(3)(e) - A list of all emergency equipment at X X X

the facility (such as frre extinguishing systems, Hanford Fire Section 9.0 Section 7.4

spill control equipment, communications and Department:

alarm systems, and decontamination equipment), Appendix C
where this equipment is required. This list must
be kept up to date. In addition, the plan must

include the location and a physical description of
each item on the list, and a brief outline of its

capabilities.

-350(3)(f) - An evacuation plan for facility X X'

personnel where there is a possibility that Figure 7-3 and Section 1.5 Section 7.1
evacuation could be necessary. This plan must Table 5-1
describe the signal(s) to be used to begin
evacuation, evacuation routes, and alternate
evacuation routes.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

An "X" indicates requirement applies.

' Portions of the Hanford Emergency Management Plan not enforceable through Appendix A of that document are not made

enforceable by reference in the building emergency plan.

zHanford Emergency Management Plan contains descriptions of actions relating to the Hanford Site Emergency Preparedness

System. No additional description of actions are required if at the site level. If other credible scenarios exist or if emergency

procedures at the unit are different, the description of actions contained in the building emergency plan will be used during an

event by a building emergency director.

3Sections 7.1, 7.2 through 7.2.5, and 7.3 of the buIIding emergency plan are those sections subject to the Class 2 "Changes in

emergency procedures (i.e., spill or release response procedures)" described in WAC 173-303-830 Appendix I Section B.6.a.

°This requirement only applies to TSD units, which receive shipment of dangerous or mixed waste defined as off-site shipments

in accordance with WAC 173-303.

SEmergency Coordinator names and home telephone numbers are maintained separate from any contingency plan document, on

file in accordance with Hanford Facility RCRA Permit, DW Portion, General Condition ILA.4. and is updated, at a minimum,

monthly.

617te Hanford Facility (sitewide) signals are provided in this document. No unit/building signal information is required unless

unique devices are used at the unit/building.

'An evacuation route for the TSD unit must be provided. Evacuation routes for occupied buildings surrounding the TSD unit are

provided through information boards posted within buildings.
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1 7.1 BUILDING EVACUATION ROUTING
2 Figures 7.1 and 7.2 provide identification of the primary and secondary staging areas and a general layout
3 of the 2025E and ETF/LERF. Alternate evacuation routes will be used on a case-by-case basis based on
4 meteorological conditions at the time of the event.

5 7.2 BUILDING EMERGENCY DIRECTOR
6 Emergency response will be directed by the BED until the Incident Commander (IC) arrives. The incident
7 command system and staff with supporting on-call personnel fulfill the responsibilities of the Emergency
8 Coordinator as discussed in WAC 173-303.

9 During events, ETF/LERF personnel perform response duties under the direction of the BED. The
10 Incident Command Post (ICP) is managed by either the senior Hanford Fire Department member present
11 on the scene or senior Hanford Patrol member present on the scene (security events only). These
12 individuals are designated as the Incident Commander (IC) and as such have the authority to request and
13 obtain any resources necessary for protecting people and the environment. The BED becomes a member
14 of the ICP and functions under the direction of the IC. In this role, the BED continues to manage and
15 direct ETF/LERF operations.

16 A listing of the primary and alternate BEDs by title, work location, and work telephone numbers is
17 contained in Section 13.0 of this plan. The BED is on the premises or is available through an "on-call" list
18 24 hours a day. Names and home telephone numbers of the BEDs are available at the Patrol Operations
19 Center (POC) in accordance with Hanford Facility RCRA Permit, Dangerous Waste Portion, General
20 Condition II.A.4.

- 21 7.3 IMPLEMENTATION OF THE PLAN

22 The BED ensures that trained personnel identify the character, source, amount, and areal extent of the
23 release, fire, or explosion to the extent possible. Identification of waste can be made by activities that can
24 include, but are not limited to, visual inspection of involved containers, sampling activities in the field,
25 reference to inventory records, or by consulting with facility personnel. Samples of materials involved in
26 an emergency might be taken by qualified personnel and analyzed as appropriate. These activities must be
27 performed with a sense of immediacy and shall include available information.

28 The BED shall use the following guidelines to determine if an event has met the requirements of
29 WAC 173-303-360(2)(d):

30 1. The event involved an unplanned spill, release, fire, or explosion,

31 AND

32 2.a The unplanned spill or release involved a dangerous waste, or the material involved became a
33 dangerous waste as a result of the event ( e.g., product that is not recoverable.), or

34 2.b The unplanned fire or explosion occurred at the ETF/LERF or transportation activity subject to RCRA
35 contingency planning requirements,

36 AND

37 3. Time-urgent response from an emergency services organization was required to mitigate the event or a
38 threat to human health or the environment exists.

39 As soon as possible, after stabilizing event conditions, the BED shall determine, in consultation with the
40 FH site contractor environmental single point-of-contact, if notification to Ecology is needed to meet
41 WAC 173-303-360 (2)(d) reporting requirements. If all of the conditions under 1, 2, and 3 are met,
42 notifications are to be made to Ecology. Additional information is found in Attachment 4, Hanford
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Emergency Management Plan, Section 4.2 (DOE/RL-94-02).

2 If review of all available information does not yield a definitive assessment of the danger posed by the

3 incident, a worst-case condition will be presumed and appropriate protective actions and notifications will

4 be initiated. The BED is responsible for initiating any protective actions based on their best judgment of

5 the incident.

6 The BED must assess each incident to determine the response necessary to protect the personnel, facility,

7 and the environment. If assistance from Hanford Patrol, Hanford Fire Department, or ambulance units is

8 required, the Hanford Emergency Response Number 9( 11) must be used to contact the POC and request

9 the desired assistance. To request other resources or assistance from outside the ETF/LERF, the POC

10 business number is used (373-3800).

11 7.3.1 Protective Actions Responses

12 Protective action responses are discussed in the following sections. The steps identified in the following

13 description of actions do not have to be performed in sequence because of the unanticipated sequence of

14 incident events.

15 7.3.1.1 Evacuation

16 The objective of a facility evacuation order is to limit personnel exposure to hazardous materials or

17 dangerous/mixed waste by increasing the distance between personnel and the hazard. The scope of the

18 evacuation includes evacuation of the facility because of an event at the facility as well as evacuation of the

19 facility in response to a site evacuation order. Evacuation will be directed by the BED when conditions

20 warrant and will apply to all personnel not actively involved in the event response or emergency

21 plan-related activities.

22 The BED will initiate the evacuation by directing an announcement be made to evacuate along with the

23 evacuation location over a public address system, facility radios, and, as conditions warrant, by activating

24 the 200 Area site evacuation alarms by calling the POC using 911 or 373-3800 (if using a cellular phone).

25 Personnel proceed to a predetermined staging area (shown in Figure 7.2), or other safe upwind location, as

26 determined by the BED. The BED will determine the operating configuration of the facility and identify

27 any additional protective actions to limit personnel exposure to the hazard.

28 Emergency organization personnel or assigned operations personnel will conduct a sweep of occupied

29 buildings to ensure that all non-essential personnel and visitors have evacuated. For an immediate

30 evacuation, accountability will be performed at the staging area. The BED will assign personnel as

31 accountability aides and staging managers with the responsibility to ensure that evacuation actions are

32 taken at all occupied buildings at the ETF or LERF complexes. All implementing actions executed by the

33 aides/managers are directed by the emergency response procedures identified in Attachment A. When

34 evacuation actions are complete, the aides/managers will provide a status report to the BED. The BED

35 will provide status to the Incident Commander.

Attachment 34.7.4



Class 1 Modification

3/2003

AL

Drurn Handiing
Area

t==4

Main Floor

-^S-"-T

Pvwder 1+Vaste

Drum Storafie Area

C-I

e

^urge ta^nk

Chemical Tanks

2nd Floor

WA7890008967, Attachment 34

LERF & 200 Area ETF

Figure 7.1 Evacuation Routes from 2025E
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Figure 7.2. ETF/LERF Site Plan
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Staging Area ETF or LERF site evacuation routes will be
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dependent on event location and wind direction
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Figure 7.3. 200 Area LWPF SALDS, TEDF, Ground Water Transfer System
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2 The objective of the take cover order is to limit personnel exposure to hazardous materials, or
3 dangerous/mixed waste when evacuation is inappropriate or not practical. Evacuation might not be
4 practical or appropriate because of extreme weather conditions or the material release might limit the
5 ability to safely evacuate personnel.

6 The BED will initiate the take cover by directing an announcement be made over the public address
7 system, facility radios, and, as conditions warrant, by activating the 200 Area site take cover alarms by
8 calling the POC using 911 or 373-3800 (if using a cellular phone). Actions to complete a facility
9 take-cover will be directed by the emergency response procedure in Attachment A. Protective actions
10 associated with operations include configuring, or shutting down, the ventilation systems. Determination
11 of additional take cover response is based on plant operating configuration, weather conditions, amount
12 and duration of release, and other conditions, as applicable to the event and associated hazard. As a
13 minimum, personnel exposure to the hazard will be minimi^ed. The BED will assign personnel as
14 accountability aides with responsibility to ensure that take-cover actions are taken at all occupied buildings
15 at the ETF complex. All implementing actions executed by the aides/managers are directed by the
16 emergency response procedure in Attachment A. When take cover actions are complete, the aides/manager
17 will provide the BED with a status report.

18 7.3.2 Response to Operations Emergencies

19 Depending on the severity of the following events, the BED reviews the site wide procedures and
20 ETF/LERF emergency response procedure(s) and, as required, categorizes and/or classifies the event. If
21 necessary, the BED initiates area protective actions and Hanford Site Emergency Response Organization
22 activation. The steps identified in the following description of actions do not have to be performed in
23 sequence because of the unanticipated sequence of incident events.

24 7.3.2.1 Loss of Utilities

25 A case-by-case evaluation is required for each event to determine loss of utility impacts. When a BED
26 determines a loss of utility impact, actions are taken to ensure dangerous and/or mixed waste is being
27 properly managed, to the extent possible given event circumstances. As necessary, the BED will stop
28 operations and take appropriate actions until the utility is restored.

29 7.3.2.2 Major Process Disruption/Loss of Plant Control

30 The hazards assessment has determined that this occurrence does not pose significant risk to human health
31 or the environment.

32 7.3.2.3 Pressure Release

33 The hazards assessment has determined that a pressure release does not pose significant risk to human
34 health or the environment Hazardous material release and dangerous/mixed waste releases are addressed
35 in Section 7.2.5.

36 7.3.2.4 Fire and/or Explosion

37 In the event, of a fire, the discoverer activates a fire alarm; calls 911 (373-3800 if using a cellular phone) or
38 verifies that 911 have been called. Automatic initiation of a fire alarm (through the smoke detectors,
39 sprinkler systems, and pull boxes) is also possible.
40

41 • Unless otherwise instructed, personnel shall evacuate the area/building by the nearest safe exit and
42 proceed to the designated staging area for accountability.
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• On actuation of the fire alarm, ONLY if time permits, personnel should shut down equipment, secure

waste, and lock up classified materials (or hand carry them out). The alarm automatically signals the

3 Hanford Fire Department.

4 • The BED proceeds directly to the ICP, obtains all necessary information pertaining to the incident and

5 sends a representative to meet Hanford Fire Department.

6 • The BED provides a formal turnover to the IC when the IC arrives at the ICP.

7 • The BED informs the Hanford Site Emergency Response Organization as to the extent of the

8 emergency (including estimates of dangerous waste, mixed waste, or radioactive material quantities

9 released to the environment).

10 • If operations are stopped in response to the fire, the BED ensures that systems are monitored for leaks,

11 pressure buildup, gas generation and mptures.

12 • Hanford Fire Department firefighters extinguish the fire as necessary.

13
14 NOTE: Following a fire and/or explosion, WAC 173-303-640(7) will be addressed for the ETF regarding

15 fitness for use.

16 7.3.2.5 Hazardous Material, Dangerous and/or Mixed Waste Spill

17 Spills can result from many sources including process leaks, container spills or leaks, damaged packages or

18 shipments, or personnel error. Spills of mixed waste are complicated by the need to deal with the extra

19 hazards posed by the presence of radioactive materials.

20 • The discoverer notifies BED and initiates SWIMS response:

21 - Stops work

22 - Warns others in the vicinity

23 - Isolates the area

24 - Minimizes the spill if possible

25 - Requests the BED Secure ventilation.

26 • The BED determines if emergency conditions exist requiring response from the Hanford Fire

27 Department based on classification of the spill and injured personnel, and evaluates need to perform

28 additional protective actions.

29 • If the Hanford Fire Department resources are not needed, the spill is mitigated with resources

30 identified in Section 9.0 of this plan and proper notifications are made.

31 • If the Hanford Fire Department resources are needed, the BED calls 911 (373-3800 if using a cellular

32 phone).

33 • The BED sends a representative to meet the Hanford Fire Department.

34 • The BED provides a formal turnover to the IC when the IC arrives at the ICP.

35 • The BED informs the Hanford Site Emergency Response Organization as to the extent of the

36 emergency (including estimates of dangerous waste, mixed waste, or radioactive material quantities

37 released to the environment).

38 • If operations are stopped in response to the spill, the BED ensures that systems are monitored for leaks,

39 pressure buildup, gas generation, and ruptures.

40 • Hanford Fire Department stabilizes the spill.

41 NOTE: For response to leaks or spills and disposition of leaking or unfit-for-use tank systems, refer to

42 WAC 173-303-640(7).
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1 7.3.2.5.1 Damaged, or Unacceptable Shipments

2 In accordance with WAC 173-303-350(3)(b), when an offsite shipment of dangerous waste arrives at the
3 ETF and the shipment is unacceptable for receipt, the damaged shipment should not be moved.

4 If a damaged shipment or transfer results in a spill or otherwise presents a hazard, the following action is
5 performed in addition to the actions identified in Section 7.2.5 of this plan.

6 Notify the organization generating the waste of the damaged shipment or transfer, and request any
7 information necessary to assist in responding to the spill or hazard that is presented.

8 7.3.3 Prevention of Recurrence or Spread of Fires, Explosions, or Releases

9 The BED, as part of the incident command system, takes the steps necessary to ensure that a secondary
10 release, fire, or explosion does not occur. The BED will take measures, where applicable, to stop
11 processes and operations, collect and contain released waste, and remove or isolate containers. The BED
12 also monitors for leaks, pressure buildups, gas generation, or ruptures in valves, pipes, or other equipment,
13 whenever this is appropriate.

14 7.3.4 Incident Recovery and Restart of Operations

15 A recovery plan is developed when necessary in accordance with Attachment 4, Hanford Emergency
16 Management Plan, Section 9.2 (DOEIRL-94-02). A recovery plan is needed following an event where
17 further risk could be introduced to personnel, the ETF/LERF, or the environment through recovery action
18 and/or to maximize the preservation of evidence.

19 If this plan was implemented according to Section 4.0 of this plan, the Washington State Department of
20 Ecology is notified before operations can resume. The Hanford Emergency Management Plan,
21 Section 5.1 (DOE/RL-94-02) discusses different reports to outside agencies. This notification is in
22 addition to those required reports and includes the following statements:

23 . There are no incompatibility issues with the waste and released materials from the incident.
24 . All the equipment has been cleaned, fit for its intended use, and placed back into service.

25 The notification required by WAC 173-303-360(2)(j) may be made via telephone conference. Additional
26 information that Ecology requests regarding these restart conditions will be included in the required 15-day
27 report identified in Section 11.0 of this plan.

28 For emergencies not involving activation of the Hanford EOC, the BED ensures that conditions are
29 restored to normal before operations are resumed. If the Hanford Site Emergency Response Organization
30 was activated and the emergency phase is complete, a special recovery organization could be appointed at
31 the discretion of DOE-RL to restore conditions to normal. This process is detailed in DOE-RL and
32 contractor emergency procedures. The makeup of this organizaCion depends on the extent of the damage
33 and the effects. The onsite recovery organization will be appointed by the appropriate contractor's
34 management.

35 7.3.5 Incompatible Waste

36 After an event, the BED or the onsite recovery organization ensures that no waste that might be
37 incompatible with the released material is treated, stored, and/or disposed of until cleanup is completed.
38 Cleanup actions are taken by ETF/LERF personnel or other assigned personnel. Attachment 4, Hanford
39 Emergency Management Plan, Section 9.2.3 (DOE/RL-94-02), describes actions to be taken.
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1 Waste from cleanup activities is designated and managed as newly generated waste. A field check for

2 compatibility before storage is performed as necessary. Incompatible wastes are not placed in the same

3 container. Containers of waste are placed in storage areas appropriate for their compatibility class.

4 If incompatibility of wastes was a factor in the incident, the BED or the onsite recovery organization

5 ensures that the cause is corrected.

6 7.3.6 Post Emergency Equipment Maintenance and Decontamination

7 All equipment used during an incident is decontaminated (if practicable) or disposed of as spill debris.

8 Decontaminated equipment is checked for proper operation before storage for subsequent use.

9 Consumable and disposed materials are restocked. Fire extinguishers are recharged.

10 The BED ensures that all equipment is cleaned and fit for its intended use before operations are resumed.

11 Depleted stocks of neutralizing and absorbing materials are replenished, self-contained breathing apparatus

12 are cleaned and refilled, protective clothing is cleaned or disposed of and restocked, etc.

13 7.4 EMERGENCY EQUIPMENT

14 Hanford Site emergency resources and equipment are described and listed in Attachment 4, Hanford

15 Emergency Management Plan, Appendix C(DOE/RL-94-02). Emergency resources and equipment for

16 the ETF/LERF are presented in this section.

17 7.4.1 Fixed Emergency Equipment

Safety shower/eye wash 1 - 2025E Rm 122 Decon Station

stations 1 - 2025E South Wall of Process Area

(ETF only) 1- 2025E Rm 134

1 - Outside south 2025E near acid/

caustic tanks

1- Outside at Load-in station

1- 2025E Rm 112 Laboratory

Wet pipe sprinkler Throughout the ETF except those areas

Preactive sprinkler

(ETF only)

room, communications room,

electrical equipment room

Assist in flushing chemicals/

materials from the body and/

or eyes and face of personnel.

the control of a fire.

the control of a fire.
Maintained dry to prevent

accidental damage to

Fire alarm pull boxes All high traffic areas in operations Activate the local fire alarm

(ETF only) administration and support areas, tmck

bav. and nrocess area
1 hour
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^,.f^i'..tYPE x =.:C2ITION
Fire extinguisher Throughout ETF Fire suppression for Class A, B,
ABC type (Administrative/Support areas), LERF, and C fires

and TEDF
Fire extinguisher Throughout ETF Fire suppression for Class B and C
BC type (process area and electrical room) fires
Portable safety showers As needed for special evolutions and Assist in flushing chemicals/
and Eye Wash Stations maintenance materials from the body and/or

eyes and face of personnel.

7.4.3 Communications Equipment/Warning Systems

Fire alarms Corridors, locker rooms, process area, Audible throughout ETF
(ETF only) drum storage, and truck bay
Take cover/evacuation Site Emergency Alarm System Audible outside buildings and

inside administrative buildings
Public address system Throughout the ETF Audible throughout ETF
(ETF Only)
Portable radios Operations and maintenance personnel Communication to control

room
Telephone ETF - control room, 2025E, Internal and external

2025EA offices, MO-269, 2025EC7 1. communications. Allows
notification off outside

LERF - MO-727 and resources (POC, HFD, Hanford
242AL71 instrument building Patrol, etc.)
LERF Garage 242AL11

TEDF - 225E(pump house 1),
225W (pump house 2),
6653 (sample building),
6653A (pump house 3)

Crash alarms Control room, 2025EA Rm 101 Audible in ETF control room
(ETF only)
Area Radiation Monitors, Evaporator skid and drum loadout area Equipment only activated
Continuous Air Monitors during potentially higher

radiological cam ai s

7.4.4 Personal Protective Equipment

Self contained breathing 4 - 2025E Rm 116 Breathable air for initial response to
apparatus (SCBA) emergency, and recovery activities when

required for radiological protection.
Acid suits 3 each included in the spill Chemical protection for personnel during

response cabinets in 2025E containment and isolation.
Respirators 2025E Rm 107A Filtered air for recovery of known

hazards.
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SPILL KITS AND SPILL CONTROL E UIPMENT
^.,. i Hdxdt( Rr . : § nH'.

• :fR^t`^ t. p3 YPE
Spill bag 1 -TEDF 6653 Disposal Sampling Building. Support containment and

1 - 90-day storage CONEX East of 2025E building cleanup of 6 gallons of acids or
bases.

Drum spill kit 2 - 2025E building in process area Support containment and

1-MO-727 Change Trailer cleanup of 51 gallons of acids

or bases.

Spill cart 2 - 2025E building in process area Support containment and
cleanup of 77 gallons of acids
or bases.

Spill response 1- 2025E Rm 122 Support equipment for spill

cabinet 1 - outside southeast side of 2025E response.

Spill bag 1 - 2025E Rm 112 Support containment and

1 - 2025E upper level process area cleanup of 10 gallons of acids
or bases.

2 7.4.6 Incident Command Post

3 The ICPs for the ETF/LERF are in ETF control room or the 242-A Evaporator control room. Emergency

4 resource materials are stored at each location. The IC could activate the Hanford Fire Department Mobile

5 Command Unit if necessary.

6 7.5 REQUIRED REPORTS

Post incident, written reports are required for certain incidents on the Hanford Site. The reports are

described in Attachment 4, Hanford Emergency Management Plan, Section 5.1 (DOE/RL-94-02).

9 Facility management must note in the TSD-unit.operating record, the time, date and details of any incident

10 that requires implementation of the contingency plan (refer to Section 4.0 of this plan). Within fifteen (15)

11 days after the incident, a written report must be submitted to Ecology. The report must include the

12 elements specified in WAC 173-303-360(2)(k).

13 7.6 PLAN LOCATION AND AMENDMENTS

14 Copies of this plan are maintained at the following locations:

15 • ETF control room

16 • 242-A Evaporator control room

17 • Operations Managers office (Building 2025EA, room 101)

18 • 200 LWPF regulatory file

19 This plan will be reviewed and immediately amended as necessary, in accordance with attachment 4,

20 Hanford Emergency Management Plan, Section 14.3.1.1 (DOE/RL-94-02).

Attachment 34.7.13



Class 1 Modification WA7890008967, Attachment 34
3/2003 LERF & 200 Area ETF

7.7 FACILITYBUILDING EMERGENCY RESPONSE ORGANIZATION

EdTF/LERF Bquyild̂ iyyn Emer enc Directors
^E 3' *^ ^'RQ,N.F^T. ^l' W-Q^"";v#

Shift Operation Manager 2025E Building - ETF control room 373-9000
(SOM) or

242-A Evaporator control room 373-2737
Operations Mana er 2025EA/101 372-3142

Names and home telephone numbers of the BEDs are available from the POC (373-3800) in accordance
with Hanford Facility RCRA Permit, Dangerous Waste Portion, General Condition II.A.4.
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1 8.0 PERSONNEL TRAINING [H]
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2 This chapter discusses personnel training requirements based on WAC 173-303 and the HF RCRA Permit

3 (DW Portion). In accordance with WAC 173-303-806(4)(a)(xii), the Hanford Facility Dangerous Waste

4 Part B PermitApplication must contain two items: (1) "an outline of both the introductory and

5 continuing training programs by owners or operators to prepare persons to operate or maintain the TSD

6 facility in a safe manner as required to demonstrate compliance with WAC 173-303-330" and (2) "a brief

7 description of how training will be designed to meet actual job tasks in accordance with the requirements

8 in WAC 173-303-330(1)(d)." The HF RCRA Permit, (DW portion) Condition II.C (Personnel Training)

9 contains training requirements applicable to Hanford Facility personnel and non-Facility personnel.

10 Compliance with these requirements at the Liquid Effluent Retention Facility and 200 Area Effluent

11 Treatment Facility is contained in both Hanford Facility RCRA Permit, Attachment 33, Chapter 8.0

12 (DOE/RL-91-28) and this chapter. This chapter supplements Attachment 33, Chapter 8.0

13 (DOE/RL-91-28).

14 8.1 OUTLINE OF INTRODUCTORY AND CONTINUING TRAINING PROGRAMS

15 The introductory and continuing training programs are designed to prepare personnel to manage and

16 maintain the TSD unit in a safe, effective, and environmentally sound manner. In addition to preparing

17 personnel to manage and maintain TSD units under normal conditions, the training programs ensure that

18 personnel are prepared to respond in a prompt and effective manner should abnormal or emergency

19 conditions occur. Emergency response training is consistent with the description of actions contained in

20 Attachment 34, Chapter 7.0, Contingency Plan. The introductory and continuing training programs

21 contain the following objectives:

22 • Teach Hanford Facility personnel to perform their duties in a way that ensures the Hanford Facility's

23 compliance with WAC 173-303

24 • Teach Hanford Facility personnel dangerous waste management procedures (including

25 implementation of the contingency plan) relevant to the job titles/positions in which they are

26 employed, and

27 • Ensure Hanford Facility personnel can respond effectively to emergencies.

28 8.1.1 Introductory Training

29 Introductory training includes general Hanford Facility training and TSD unit-specific training. General

30 Hanford Facility training is described in Attachment 33, Section 8.1 (DOE/RL-91-28), and is provided in

31 accordance with the HF RCRA Permit (DW Portion), Condition II.C.2. TSD unit-specific training is

32 provided to Hanford Facility personnel allowing those personnel to work unescorted, and in some cases is

33 required for escorted access. Hanford Facility personnel cannot perform a task for which they are not

34 properly trained, except to gain required experience while under the direct supervision of a supervisor or

35 coworker who is properly trained. Hanford Facility personnel must be trained within 6 months after their

36 employment at or assignment to the Hanford Facility, or to a new job title/position at the Hanford

37 Facility, whichever is later.

38 General Hanford Facility training: Refer to description in Attachment 33, Section 8.1 (DOE/RL-91-28)

39 Contingency Plan training: Hanford Facility personnel receive training on applicable portions of the

40 Hanford Emergency Management Plan [Attachment 4 of the HF RCRA Permit (DW Portion)] in general

41 Hanford Facility training. In addition, Hanford Facility personnel receive training on content of the

42 description of actions contained in contingency plan documentation in Attachment 34, Chapter 7.0 to be

43 able to effectively respond to emergencies.
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Emergency Coordinator training: Hanford Facility personnel who perform emergency coordinator duties
in WAC 173-303-360 (e.g., Building Emergency Director) in the Hanford Incident Command System
receive training on implementation of the contingency plan and fulfilling the position within the Hanford
Incident Command System. These Hanford Facility personnel must also become thoroughly familiar
with applicable contingency plan documentation, operations, activities, location, and properties of all
waste handled, location of all records, and the unit/building layout.

7 Operations training; Dangerous waste management operations training (e.g., waste designation training,
8 shippers training) is determined on a unit-by-unit basis and considers the type of waste management unit
9 (e.g., container management unit) and the type of activities performed at the waste management unit
10 (e.g., sampling). For example, training provided for management of dangerous waste in containers is
11 different than the training provided for management of dangerous waste in a tank system. Common
12 training required for compliance within similar waste management units can be provided in general
13 training and supplemented at the TSD unit. Training provided for TSD unit-specific operations is
14 identified in the training plan documentation based on: (1) whether a general training course exists,
15 (2) the training needs to ensure waste management unit compliance with WAC 173-303, and (3) training
16 commitments agreed to with Ecology.

17 8.1.2 Continuing Training

18 Continuing training meets the requirements for WAC 173-303-330(1)(b) and includes general Hanford
19 Facility training and TSD unit-specific training.

20 General Hanford Facility training; Annual refresher training is provided for general Hanford Facility
21 training. Refer to description in Attachment 33, Section 8.1 (DOE/RL-91-28).

22 ContineencYplan training: Annual refresher training is provided for contingency plan training. Refer to
23 description above in Section 8.1.1.

24 Emergency coordinator training; Annual refresher training is provided for emergency coordinator
25 training. Refer to description above in Section 8.1.1.

26 Operations training: Refresher training occurs on many frequencies (i.e., annual, every other year, every
27 3 years) for operations training. When justified, some training will not contain a refresher course and will
28 be identified as a one-time only training course. The TSD unit-specific training plan documentation will
29 specify the frequency for each training course. Refer to description above in Section 8.1.1.

30 8.2 DESCRIPTION OF TRAINING DESIGN

31 Proper design of a training program ensures personnel who perform duties on the Hanford Facility related
32 to WAC 173-303-330(1)(d) are trained to perform their duties in compliance with WAC 173-303. Actual
33 job tasks, referred to as duties, are used to determine training requirements. The first step taken to ensure
34 Hanford Facility personnel have received the proper training is to determine and document the waste
35 management duties by job title/position. The second step compares waste management duties to general
36 waste management unit training curriculum If general waste management unit training curriculum does
37 not address the waste management duties, the training curriculum is supplemented and/or on-the-job
38 training is provided. The third step summarizes the content of a training course necessary to ensure that
39 the training provided to each job title/position addresses associated waste management duties. The last
40 step is to assign training curriculum to Hanford Facility personnel based on the previous evaluation. The
41 training plan documentation contains this process.

42 Waste management duties include those specified in Section 8.1 as well as those contained in
43 WAC 173-303-330(1)(d). Training elements of WAC 173-303-330(1)(d) applicable to the Liquid
44 Effluent Retention Facility and 200 Area Effluent Treatment Facility operations include the following:
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Surface Impoundment (Liquid Effluent Retention Facility)

2 • Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment

3 • Key parameters for automatic waste feed cut-off systems

4 • Communications or alarm systems

5 • Response to fires or explosions

6 • Response to groundwater contamination incident

7 • Shutdown of operations.

8 Tank system (200 Area Effluent Treatment Facility)

9 • Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment

10 • Key parameters for automatic waste feed cut-off systems

11 • Communications or alarm systems
12 • Response to fires or explosions

13 • Shutdown of operations.

14 Containers (200 Area Effluent Treatment Facility)

15 • Procedures for using, inspecting, repairing, and replacing emergency and monitoring equipment

16 • Communications or alarm systems

17 • Response to fires or explosions

18 Hanford Facility personnel who perform these duties receive training pertaining to their duties. The

19 training plan documentation described in Section 8.3 contains specific information regarding the types of

20 training Hanford Facility personnel receive based on the outline in Section 8.1.

21 8.3 DESCRIPTION OF TRAINING PLAN

22 In accordance with HF RCRA Permit (DW Portion), Condition ILC.3, the unit-specific portion of the

23 Hanford Facility Dangerous Waste Permit Application must contain a description of the training plan.

24 Training plan documentation is maintained outside of the Hanford Facility Dangerous Waste Part B

25 Permit Application and the HF RCRA Permit. Therefore, changes made to the training plan

26 documentation are not subject to the HF RCRA Permit modification process. However, the training plan

27 documentation is prepared to comply with WAC 173-303-330(2).

28 Documentation prepared to meet the training plan consists of hard copy and/or electronic media as

29 provided by HF RCRA Permit (DW Portion), Condition II.C.1. The training plan documentation consists

30 of one or more documents and/or a training database with all the components identified in the core

31 document.

32 A description of how training plan documentation meets the three items in WAC 173-303-330(2) is as

33 follows:

34 1. -330(2)(a): The job title, job description, and name of the employee filling each job. The job

35 description must include requisite skills, education, other qualifications, and duties for each position."

36 Description : The specific Hanford Facility personnel job title/position is correlated to the waste

37 management duties. Waste management duties relating to WAC 173-303 are correlated to training

38 courses to ensure training properly is assigned.

39 Only names of Hanford Facility personnel who carry out job duties relating to TSD unit waste

40 management operations at the Liquid Effluent Retention Facility and 200 Area Effluent Treatment

41 Facility are maintained. Names are maintained within the training plan documentation. A list of

42 Hanford Facility personnel assigned to the Liquid Effluent Retention Facility and 200 Area Effluent

43 Treatment Facility is available upon request.
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Information on requisite skills, education, and other qualifications forjob titles/positions are
addressed by providing a reference where this information is maintained (e.g., human resources).
Specific information concerning job title, requisite skills, education, and other qualifications for
personnel can be provided upon request.

2. -330(2)(b): "A written description of the type and amount of both introductory and continuing
training required for each position."

7 Description : In addition to the outline provided in Section 8.1, training courses developed to comply
8 with the introductory and continuing training programs are identified and described in the training
9 plan documentation. The type and amount of training is specified in the training plan documentation

10 as shown in Table 8.1.

11 3. -330(2)(c): "Records documenting that personnel have received and completed the training required
12 by this section. The Department may require, on a case-by-case basis, that training records include
13 employee initials or signature to verify that training was received."

14 Description : Training records are maintained consistent with Attachment 33, Section 8.4,
15 (DOEJRL-91-28).

16 Table 8.1. 200 Area Liquid Waste Processing Facilities Training Matrix.

Training Category*

Attachment 33, General Contingency Emergency OpemtionsTraining
Chapter 81Yaining Hanford Plan Coordinator
Category Facility Training Training
(DOPIRL-91-28) Training

200 Area Liquid Orientation Emergency Emergency General Container Tank System Surface

Waste Processing ffo8m ° Response Coordinator waste Management Management Impoundment

Facilities DWTP
(contingency Training Management

plan)
implementing
category

Job title/ osition

Nuclear Chemical
Operators (NCOs)

X X X X X X

Shift Technical
Advisor (STAs)

X X

Shift Operations
Manager (SOMs)

X X X

Environmental
Compliance Officer

X X

Resident Waste
Service Provider

X
X X

Non-Resident
Waste Service X X
Provider

17 * Refer to the 200 Area Liquid Waste Processing Facilities Dangerous Waste Training Plan for a complete
18 description of coursework in each training category. The 200 Area Liquid Waste Processing Facilities Dangerous
19 Waste Training Plan address the 242-A Evaporator, the 200 Area Effluent Treatment Facility, and the Liquid
20 Effluent Retention Facility.
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1 11.0 CLOSURE AND FINANCIAL ASSURANCE [I]

2 This chapter describes the planned activities and performance standards for closing LERF and ETF.

3 11.1 CLOSURE PLAN/FINANCIAL ASSURANCE FOR CLOSURE [I-1]

4 The LERF and ETF will be clean closed with respect to dangerous waste contamination that resulted

5 from operation as TSD units, with closure of LERF occurring first. To facilitate closure, the LERF

6 retention basins are being viewed as consisting of seven components: the covers and primary liner,

7 drainage layer system/bentonite carpet liner, secondary liner, soil bentonite, internal and/or external

8 piping, ancillary equipment, and concrete basins. To facilitate closure of ETF, ETF is being viewed as

9 consisting of six components: tanks, internal and/or external piping, ancillary equipment, concrete

10 floors/dikes/ encasements, structures, and soil directly beneath the structure. It is anticipated that closure

11 of LERF and ETF will begin after the projected 30-year active life of LERF and ETF. If it is determined

12 that clean closure is not possible, the closure plan will be modified to address required postclosure

13 activities.

14 Uncontaminated structures will be left for future use or disassembled, dismantled, and removed for

15 disposal. Uncontaminated equipment and structures could include aqueous makeup, HVAC and piping,

16 steam condensate and cooling water piping, and the control room and office areas.

17 Clean closure requires decontamination or removal and disposal of all dangerous waste, waste residues,

18 contaminated equipment, soil, or other material established in accordance with the clean closure

19 performance standards of WAC 173-303-610(2). This and future closure plan revisions will provide for

20 compliance with these performance standards.

21 11.2 CLOSURE PERFORMANCE STANDARD [I-1a]

22 Clean closure, as provided for in this plan, and in accordance with WAC 173-303-610(2), will eliminate

23 future maintenance and will be protective of human health and the environment by removing or reducing

24 chemical contamination at LERF and ETF to levels that eliminate the threat of contaminant escape to the

25 environment.

26 After closure, the appearance of the land where the LERF and ETF are located will be consistent with the

27 appearance and future use of its surrounding land areas. This plan proposes to leave clean structures and

28 equipment in place after closure for potential use in future operations. This need will be evaluated at the

29 time of closure.

30 11.2.1 Closure Standards for Metal Surfaces, Rubber, Tanks, and Concrete

31 This closure plan proposes use of a'clean debris surface' (defined in the following paragraph) as the

32 clean closure performance standard for the metal surfaces, rubber (i.e., basin covers, liners, etc.), tanks,

33 and concrete that will remain after closure. This approach is consistent with Ecology guidance

34 (Ecology 1994a) for achievement of clean closure. Additionally, adherence to this guidance ensures that

35 all residues have been removed as required by WAC 173-303-640 for clean closure of the ETF tank

36 systems. The ETF verification tanks will be considered "clean" if the delisting limits were not exceeded

37 for the effluent in the tanks. If the delisting limits were exceeded, closure activities will be as described

38 in Section 11.3.4.3.

39 The clean debris surface standard is verified visually. "A clean debris surface means the surface, when

40 viewed without magnification, shall be free of all visible contaminated soil and hazardous waste except

41 residual staining from soil and waste consisting of light shadows, slight streaks, or minor discolorations
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1 and soil and waste in cracks, crevices, and pits may be present provided that such staining and waste and
2 soil in cracks, crevices, and pits shall be limited to no more than 5% of each square inch of surface area"

3 (40 CFR 268.45). When a physical extraction method is used on concrete, the performance standard is
4 based on removal of the contaminated layer of debris. The physical extraction performance standard for
5 concrete is removal of 0.6 centimeter of the surface layer and treatment to a clean debris surface.

6 Inspections to verify achievement of a clean debris surface will be performed and documented.

7 11.2.2 Closure Standards for Internal and External Piping

8 The internal and external piping of both LERF and ETF will be flushed and drained as part of closure.
9 The rinsate will be sampled and analyzed. Results less than designation limits for the constituents of
10 concern will be accepted as indicating that the piping is clean with respect to dangerous waste or
11 dangerous waste residues. If the rinsate designates as a dangerous waste, the piping will be flushed
12 again. If it is not possible to meet the clean closure performance standard, the particular piping of
13 concern will be removed and disposed of accordingly.

14 11.2.3 Closure Standards for Ancillary Equipment

15 Ancillary equipment is defined as pumps and other miscellaneous equipment not otherwise specified in
16 this closure plan. Ancillary equipment will be removed and disposed.

17 11.2.4 Closure Standards for Underlying Soils

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43
44
45
46
47

The LERF retention basins have a leachate collection system for leaks or spills that channels the liquid to
drains or sumps. The collected liquid is pumped back into the basins, thereby preventing spills from
reaching the soil. The soil only could be contaminated if the secondary liner had failed. To determine if
failure occurred, the primary liner will be inspected for leaks, holes, or punctures and the drainage gravel
and bentonite carpet liner underneath the primary liner will be sampled and analyzed for contamination.
If the drainage gravel analytical results determine that the constituents of concern are at or below agreed
to regulatory cleanup levels (i.e., Hanford Site soil background levels (DOE-RL 1993) and/or residential
exposure assumptions according to the Model Toxics Control Act), the gravel will be considered clean
for closure. Only if contamination is found in the drainage gravel/bentonite carpet liner will the
secondary liner surfaces be inspected for leaks, holes, or punctures, which (if existing) could have
provided a pathway to soil for contamination (refer to Chapter 4.0, Figure 4-3 for basin diagram). If no
leaks, holes, or punctures are found in the primary liner or if the drainage gravel/bentonite carpet liner is
found not to be contaminated, the soil will be considered to be clean closed. However, if leaks, holes, or
punctures are found in the primary liner or the gravel is contaminated, the secondary liner surfaces will
be inspected. If no leaks, holes, or punctures are found in the secondary liner surfaces, the soil will be
considered clean closed. If such leaks, holes, or punctures are identified, potential soil contamination
will be investigated. Soil will be sampled and analyzed for constituents of concerns. If the soil
analytical results determine that the constituents of concern are at or below agreed to regulatory cleanup
levels, the soil will be considered clean closed.

Clean closure of soil under the ETF will be accomplished by demonstrating that the coated concrete floor
kept contaminants from reaching the soil. The coated concrete floor provided secondary containment for
all the tanks and process piping. Unless inspections identify potential through-thickness cracks
indicating containment failure and a subsequent potential for soil contamination from TSD unit
operations, the soil will be considered clean closed. However, if inspections identify such cracks and
there have been documented spills in the vicinity, potential soil contamination will be investigated. Soils
will be sampled and analyzed for constituents of concerns. If the soil analytical results determine that the
constituents of concern are at or below agreed to regulatory clean up levels, the soil will be considered
clean closed. Regulatory cleanup levels are defined by the Hanford Facility RCRA Permit (Condition
U.K.). If verification sampling is required, a sampling analysis plan will be prepared before closure in a
manner consistent with Ecology guidance (Ecology 1994a) for achievement of clean closure.
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2 The LERF and ETF were designed for a 30-year active life. At the time of closure, the closure plan will

3 be modified as necessary to reflect current regulation or informational revisions. If it is determined that

4 clean closure is not possible, the closure plan will be modified to address required postclosure activities.

5 11.3.1 General Closure Activities

6 The approach to LERF closure is to dispose of accumulated basin aqueous waste by processing the waste

7 through ETF. Primary basin liners and covers will be decontaminated or disposed of as appropriate.

8 Any remaining solids (residue) within basins will be removed, designated, and disposed of accordingly.

9 Piping associated with LERF closure is intended to be decontaminated and left in place. Rinsate

10 generated during decontamination also will be disposed of through ETF. Sampling will assess whether

11 contamination beneath the primary liner has occurred. Contamination, if present, will be managed in

12 compliance with regulatory requirements.

13 The approach to ETF closure is to process any aqueous waste through the effluent treatment system. Any

14 containerized dangerous waste and/or mixed waste will be transferred to other TSD units. All structures

15 and equipment will be decontaminated and/or disposed. Piping associated with ETF closure is intended

16 to be decontaminated and left in place. Contamination, if present, will be managed in compliance with

17 regulatory requirements.

18 Equipment or materials used in performing closure activities will be decontaminated or disposed at a

19 permitted facility.

20 113.2 Constituents of Concern for Closure for the Liquid Effluent Retention Facility and

- 21 200 Area Effluent Treatment Facility

22 Using the list of dangerous waste numbers in the Part A, (Chapter 1.0) process knowledge and the risk to

23 human health and the environment, the constituents of concern for closure will be determined at through

24 the data quality objective process.

25 11.33 Removing Dangerous Waste [I-lb(2)]

26 At the start of LERF closure, aqueous waste will be transferred sequentially from each basin to ETF for

27 treatment. At a treatment rate of about 2841iters per minute, it will take approximately 60 days to empty

28 a full basin. Basin covers will remain in place to prevent possible wind dispersion of waste until all

29 basin waste has been removed.

30 All of the aqueous waste inventory at the ETF will be processed before closure. Any residue remaining

31 in piping, equipment, or the LERF liner will be removed to an appropriate disposal unit. All

32 containerized waste will be dispositioned. All secondary waste in containers will be transferred to an

33 appropriate TSD unit.

34 11.3.4 Decontaminating Structures, Equipment, and Soils [I-lb(3)]

35 This section discusses the activities necessary to implement a clean closure strategy for the LERF and

36 ETF. Before closure activities begin, any waste inventory stored will be removed. After the waste

37 inventory is removed, clean closure of the LERF covers and primary liner, drainage layer/leachate

38 collection system/bentonite carpet liner, secondary liner, soil bentonite, the internal piping, ancillary

39 equipment, and the concrete catch basins will be accomplished by decontaminating the components as

40 necessary, and demonstrating that clean closure performance standards are met (Section 11.1.1). To

41 facilitate closure of ETF, tanks, internal piping, external piping, ancillary equipment, concrete

42 floors/dikes/encasements, structures, and soil directly beneath the structure will be decontaminated, as

43 necessary, to demonstrate that the clean closure performance standards are met.
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1 Removal and disposal of most of the components will be determined at time of closure. Clean closure of
2 the soil will be accomplished by demonstrating that the concrete kept contaminants from reaching the
3 soil.

4 113.4.1 Covers and Liners

5 After all pumpable waste has been removed from a given basin at LERF, the cover for that basin will be
6 removed. The cover either will be decontaminated or disposed of appropriately. If the cover is disposed
7 of, the cover will be cut up within the basin and loaded into a lined dump truck for transport and disposal.
8 If the covers are to be reused, an initial decontamination effort will be made by spraying the underside of
9 the cover while in place over a basin. The intent of preremoval spraying is to minimize subsequent

10 decontamination efforts and to use the basin as a wash water catchment. Each cover will be inspected
11 visually for physical damage in the same manner as the primary liners. Visible signs of damage to the
12 cover will be repaired as specified by the cover manufacturer. The cover decontamination procedure will
13 be to position a cover into its basin and wash the cover. Any openings, such as for vents, will be sealed
14 temporarily so that rinsate cannot seep through. The method and degree of washing will be the same as
15 necessary for the respective basin liner. The generated rinsate will be transferred from the basin to the
16 ETF or appropriate TSD unit.

17 The primary liner will be inspected visually for physical damage and surveyed radiologically before any
18 decontamination efforts. Physical damage will be defined as tears, holes, or punctures such that the liner
19 would not hold water. A description and location of any physical damage found will be noted in a
20 inspection record. Visible signs of damage to the liner will be repaired per procedures specified by the
21 manufacturer before decontamination to prevent liquid solutions from driving potential contamination
22 down into the drainage gravel. The purpose of the inspection will be twofold: to identify and map any
23 physical damage in the primary liner that might have allowed contaminants a pathway to the drainage
24 gravel below; and to identify areas that potentially are contaminated with dangerous waste or dangerous
25 waste residues. The inspection standard for the liner will be a clean debris surface as defined in
26 Section 11.1.1.1. The inspection of the liner for a clean debris surface will be documented on an
27 inspection record. Those areas already meeting the standard can be clean closed as is, based on Ecology
28 acceptance of the completed record.

29 Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of
30 a clean debris surface. Plastic surfaces indicated by visual examination as being potentially
31 contaminated will be decontaminated through use of physical extraction technologies such as
32 high-pressure steam and water sprays coupled with a detergent wash.

33 Achievement of a clean debris surface will be documented on an inspection record. Decontamination
34 rinsate will be transferred directly to the ETF or transferred to another basin before ultimate disposal. If
35 it is not possible to meet the clean closure performance standard, or there is no further need for the liner,
36 the primary liner could be removed, designated, and disposed of accordingly. The inspections for a clean
37 debris surface will be documented on an inspection record.

38

39
40
41
42
43
44
45
46
47

11.3.4.2 Drainage Layer/Bentonite Carpet Liner/Secondary Liner

Assessment of contamination beneath the LERFs primary liner will be performed within each basin by
sampling the drainage gravel. Biased rather than random location selection will be used to increase the
probability of detecting leachate contamirtation. Sampling points will be chosen where physical damage
was noted during the inspection of the primary liner or areas where the underlying material porosity and
permeability and the hydraulic head would most likely drive any leachate. The leakage rate through the
liner would increase toward the bottom of the liner as hydraulic head increases. Any leakage that did
occur in the sloped sides could be expected to travel down slope through the geotextile between the
primary and secondary liner until reaching the bottom of the liner. Therefore, the most likely area of
contamination would be the drainage gravel.
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1 Gravel samples will be collected by removing the bentonite carpet liner and making an incision in the

2 geotextile. Sampling will be performed in accordance with existing procedures at the time of sampling.

3 Special care will be needed in sampling for volatiles. To aid in ensuring sample integrity, the initial

4 removal of gravel to create the gravel profile will not be done unless the samples can be collected

5 immediately.

6 Sample collection will occur immediately after profile exposure. If no constituents of concern are found

7 above soil closure performance standards (Section 11.1.1), no further analysis will be done. If the initial

8 sample analysis indicates liner leakage, analysis of the bottom sample will be performed to determine the

9 depth of contamination. Additional gravel samples from different locations will be taken to determine

10 the spatial extent of contamination.

11 A visual assessment of the underlying basin integrity will be made at the bottom of each sampled location

12 and wherever else gravel is removed. If the basin is perceived to be damaged such that leakage could

13 have occurred beneath the secondary liner, an amendment to the closure plan will be submitted to allow

14 time for additional sampling and possible gravel removal. Sampling beneath the secondary liner, if

15 necessary, will be attempted in accordance with sampling procedures for beneath the primary liner.

16 Sampling beneath the secondary liner has not been extensively addressed because of the remote

17 probability of its occurrence. The drainage gravel will be the preferred flow path even if minor leaks

18 exist in the secondary liner. The secondary liner is resting on a soil/bentonite bed, which would tend to

19 seal any punctures in the secondary liner as hydraulic head built up.

20 Sampling and disposal objectives will be determined at the time of closure activities through the data

21 quality objectives process.

22 11.3.4.3 Tanks

23 After all pumpable waste has been removed from the tanks at ETF, the interior of the tanks, including the

24 internal components such as the agitator, will be washed down by adding or spraying with steam, a

25 water-soluble cleaner, or other approved method. The tanks will be emptied and the interiors visually

26 examined.

27 After rinsing, the tanks will be inspected visually for compliance with the performance standard.

28 Because of possible radiation exposure, visual inspection might be made remotely using a camera or

29 other device that allows verification of meeting the standard. If any areas are found to not meet the clean

30 debris surface performance standard, these areas will be decontaminated in-place. Per the debris rule,

31 only removal of contaminants from the surface layer is necessary for metal surfaces. Contamination will

32 be removed from the surface layer using either high-pressure water blasting (a physical extraction

33 method) or by hand or remote wiping, washing, brushing, or scrubbing using an approved cleaner, and

34 rinsing with water or by other appropriate methods.

35 The outside of the tanks also will be inspected for compliance to the performance standard. Any areas

36 found to not meet this performance standard will be decontaminated in-place. Contamination will be

37 removed from the surface layer using any of the methods described for internal tank decontamination or

38 another appropriate method. Before using decontamination solutions on the outside of the tanks, the

39 floor will be inspected for cracks or other openings that could provide a pathway to soil. This inspection

40 will be performed as described in Section 11.1.4.6 in conjunction with mapping of potential

41 through-thickness cracks. Any such cracks will be mapped. The cracks will be sealed before beginning

42 treatment or other engineered containment devices (e.g., portable catch basins, liners) will be used to

43 collect and contain solutions.

44 Decontamination residues will be collected, designated, and managed as appropriate. If it is not possible

45 to meet the clean closure performance standard, contaminated portions of the tanks could be removed,
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1 designated, and disposed of accordingly. The inspections for a clean debris surface will be documented
2 on an inspection record.

3 11.3.4.4 Internal and External Piping and Ancillary Equipment

4 The internal piping for both LERF and ETF will be rinsed and the rinsate will be sampled and analyzed
5 for constituents of concern. The rinsate will be designated and disposed of appropriately. If the rinsate
6 does not designate based on the concentrations of the constituents of concern, the internal piping will be
7 blanked to ensure that the tanks are isolated and the piping will be considered clean with respect to
8 RCRA. If the rinsate designates as a dangerous waste, the piping will be flushed again. If necessary, the
9 piping will be rinsed with a decontamination solution before sampling and analyses. If it is not possible
10 to meet the clean closure standard, portions of the internal piping will be removed, designated, and
11 disposed of accordingly. The ancillary equipment will be removed, designated, and disposed of
12 accordingly.

13 External piping (transfer lines) between the 242-A Evaporator and LERF and between LERF and ETF
14 will be flushed and the rinsate analyzed for constituents of concern. If the rinsate designates as a
15 dangerous waste, the piping will be flushed again. If necessary, the piping will be rinsed with a
16 decontamination solution before sampling and analyses. If it is not possible to meet the clean closure
17 standard, the piping will be removed and disposed of accordingly. If the rinsate does not designate, the
18 piping will be considered clean and will remain in place.

19 If the rinsate designates as dangerous waste, rinsate from the external piping and LERF internal piping
20 will be processed through ETF. Rinsate from ETF will be transferred to another TSD unit.

21 11.3.4.5 Concrete

22 At LERF, the concrete catch basins are located at the northeast corner of each retention basin, where inlet
23 pipes, leachate risers, and transfer pipe risers emerge for the basin. The concrete catch basin is curbed,
24 and coated with a chemical resistant epoxy sealant. The concrete catch basin is sloped so that any leaks
25 or spills from the piping or connections will drain into the basin. At the ETF, the coated concrete floor
26 and berm provides secondary containment for all the tanks and process piping.

27 At LERF and ETF, all concrete will be inspected visually and surveyed radiologically before any
28 decontamination. The purpose of the inspection will be twofold: to identify and map any cracks in the
29 concrete that might have allowed contaminants a pathway to the soil below (Section 11.1.2.3.); and to
30 identify areas that potentially are contaminated with dangerous waste or dangerous waste residues. The
31 inspection standard will be a clean debris surface as defined in Section 11.1.1. The inspection of the
32 concrete for a clean debris surface will be documented on an inspection record. Those areas already
33 meeting the standard can be clean closed as is.

34 Those potentially contaminated areas will undergo decontamination to meet the clean closure standard of
35 a clean debris surface. The concrete will be washed down, the rinsate collected, designated, and
36 disposed of accordingly. The concrete will be reinspected for a clean debris surface. Concrete surfaces
37 indicated by visual examination as still being potentially contaminated will have the surface layer
38 removed to a depth of 0.6 centimeter by scabbling or other approved methods. This will not threaten the
39 environment, even if potential through-thickness cracks had been found during the inspection, because
40 concrete decontamination (scabbling) will not employ liquid solutions that could enter cracks and
41 because scabbling residues will be vacuumed away from cracks as any residue is generated.

42 Achievement of a clean debris surface will be documented on an inspection record. Decontamination
43 residues will be collected, designated, and managed as appropriate.
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1 11.3.4.6 Structures
.-,

2 If contaminated with either dangerous or mixed waste constituents, the ETF structures will be

3 decontaminated and/or disassembled, if necessary, packaged, and disposed of in accordance with existing

4 land disposal restrictions (WAC 173-303-140).

5 Closure steps could include the following activities.

6 • Containerize (as necessary and practicable) and remove any remaining waste.

7 • Review operating records for spillage incidents and visually inspect storage area surfaces for

8 evidence of contamination or for cracks that could harbor contamination or allow the escape of

9 decontamination solutions. Inspect storage area surfaces for visible evidence of contamination

10 (e.g., discoloration, material degradation, wetness, odor). If contamination is evident, the affected

11 area(s) will be decontaminated.

12 • Decontaminate ETF walls and floors to minimize the potential for loose contamination and facilitate

13 any required radiation surveys and/or chemical field screening. The structures could be cleaned by

14 water rinse or high-pressure, low-volume steam cleaning coupled with a detergent wash. After

15 decontamination, the walls and floors will be compared to closure performance standards.

16 • Collect rinsate and manage as dangerous waste for appropriate disposal.

17 • Secure (lock) personnel entries into building and post doors with appropriate warning signs.

18 Clean closure of structures will occur in accordance with WAC 173-303-610. Remediation of soil

19 contamination beneath or around containment buildings will be performed in conjunction soil closure

20 requirements.

" 21 11.3.4.7 Underlying Soils

22 Clean closure of soil under LERF's secondary liner will be accomplished by demonstrating that the liners

23 and leak detection system kept contaminants from reaching the soil. The secondary liner provided

24 secondary containment for the LERF basins. Unless inspections identify potential leaks, punctures,

25 cracks, or tears indicating containment failure and a subsequent potential for soil contamination from

26 TSD unit operations, the soil will be considered clean closed. However, if inspections identify such

27 leaks, punctures, etc., potential soil contamination will be investigated.

28 Clean closure of soil under ETF will be accomplished by demonstrating that the coated concrete floor

29 kept contaminants from reaching the soil. The coated concrete floor and bermed area provided secondary

30 containment for all the tanks and process piping. Unless inspections identify potential through-thickness

31 cracks indicating containment failure and a subsequent potential for soil contamination from TSD unit

32 operations, the soil will be considered clean closed. However, if inspections identify such cracks and

33 there have been documented spills in the vicinity, potential soil contamination will be investigated.

34 Where it is possible to visually inspect directly beneath the tanks, a visual inspection will be performed.

35 Where it is not possible to visually inspect beneath the tanks, an evaluation of the tank integrity will be

36 made. The condition of the tank will be evaluated to determine if there was any potential for leakage. If

37 no cracks, severe corrosion, or evidence of leaks are observed, it will be reasoned that mixed or

38 dangerous waste solutions could not have penetrated to the soil directly below the tank.

39 External piping (transfer lines) between the 242-A Evaporator and LERF and LERF and ETF are

40 double-lined with a leak detection system. If records indicate that no leaks from the primary piping

41 occurred, the soil will be considered clean with respect to RCRA closure.
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11.4 MAXIMUM WASTE INVENTORY [I-1c]

Each LERF basin is designed to store 24,605,000 liters. The maximum aqueous waste inventory for the
three basins is 73,815,000 liters.

The ETF is constructed to treat and store aqueous waste streams. The treated effluent is stored in three
verification tanks until it is determined if the effluent meets required standards. The summation of the
three verification tanks is 7,608,654 liters. A secondary waste is generated during operation of the ETF.
This secondary waste consists of mixed waste generated and containerized during the operation of the
ETF and nonradioactive dangerous waste such as chemicals used in the various processes. The
maximum waste inventory for the container storage of the secondary waste is 147,6301iters.

10 11.5 CLOSURE OF CONTAINERS, TANKS, AND SURFACE IMPOUNDMENTS [I-1d]

11 The following sections cover closure of containers, closure of tanks, and closure of surface
12 impoundments.

13 11.5.1 Closure of Containers [I-ld(1)]

14 Containers at ETF will be used to contain dangerous waste in the event of a spill, unexpected release, or
15 equipment failure. Containers will be used to accumulate nonradioactive dangerous waste and/or mixed
16 waste. Any containers used to contain dangerous and/or mixed waste at the ETF will be disposed of in
17 the appropriate manner. Containers of dangerous and/or mixed waste will not be left in the ETF after
18 closure.

19 11.5.2 Closure of Tanks [I-ld(2)]

20 Clean closure of ETF will consist of the removal and disposal of all dangerous waste and the
21 decontamination and/or removal and disposal of contaminated equipment, including tanks. The ETF was
22 designed to incorporate removable components. This design facilitates closure by allowing complete
23 removal of equipment contaminated with dangerous and mixed waste.

24 11.5.3 Closure of Surface Impoundments [I-ld(4)]

25 At closure, all of LERF that received regulated waste will be closed in accordance with the requirements
26 of WAC 173-303-650(6)(a)(i). All equipment, structures, and other material associated with closure of
27 LERF will be decontaminated or removed in accordance with WAC 173-303-610(2). All basin waste
28 and decontamination rinsate will be transferred to ETF. Sampling and testing will be conducted.

29 11.6 SCHEDULE FOR CLOSURE [I-111

30 Closure of LERF and ETF is not anticipated to occur within the next 30 years. The actual year of closure
31 will depend on the time required for current waste to be processed and what role the LERF and ETF will
32 play in processing additional waste generated during future activities in the 200 Areas. Other factors
33 affecting the year of closure include changes in operational requirements, lifetime extension upgrades,
34 and unforseen factors. When a definite closure date is established, a revised closure plan will be
35 submitted to Ecology.

36 The activities required to complete closure are planned to be accomplished within 180 days. Should a
37 modified schedule be necessary, a revised schedule will be presented and agreed to before closure.
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1 1 12.0 REPORTING AND RECORDKEEPING

2 Reporting and recordkeeping requirements that could be applicable to the Hanford Facility are described

3 in Attachment 33, Chapter 12.0 (DOE/RL-91-28). Not all of these requirements and associated reports

4 and records identified in Attachment 33, Chapter 12.0 are applicable to the LERF and the ETF. Those

5 reporting and recordkeeping requirements determined to be applicable to the LERF and the ETF are

6 summarized as follows:

7 • Hanford Facility Contingency Plan and incident records (as identified in the General Information

8 Portion):

9 - Immediate reporting

10 - Written reporting

11 - Shipping paper discrepancy reports.

12 • Unit-specific permit documentation and associated plans

13 • Personnel training records

14 • Groundwater monitoring records

15 • Inspection records (unit)

16 • Onsite transportation documentation

17 • Land disposal restriction records

18 • Waste minimization and pollution prevention.

19 In addition, the following reports prepared for the Hanford Facility will contain input, when appropriate,

20 from the LERF and the ETF:

21 • Quarterly Hanford Facility RCRA Permit modification report

22 • Anticipated noncompliance

23 • Required annual reports.

24 Annual reports updating projections of anticipated costs for closure and postclosure will be submitted

25 when the LERF and the ETF closure plan is submitted to Ecology (Attachment 34, Chapter 11.0).

26 The LERF and the ETF Operating Record 'records contact' is kept on file in the General Information file

27 of the Hanford Facility Operating Record (refer to Attachment 33, Chapter 12.0, DOE/RL-91-28).
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1 13.0 OTHER FEDERAL AND STATE LAWS [J]

2 Applicable federal, state, and local laws applicable to the LERF and the ETF are discussed in
3 Attachment 33, Chapter 13.0 (DOE!RL-91-28). Generally, the laws applicable to the LERF and the ETF
4 include, but might not be limited to, the following:

5 Atomic Energy Act of 1954
6 Federal Facility Compliance Act of 1992
7 Clean Air Act of 1977
8 Safe Drinking Water Act of 1974
9 Emergency Planning and Community Right-to-Know Act of 1986
10 Toxic Substances Control Act of 1976
11 National Historic Preservation Act of 1966
12 Endangered Species Act of 1973
13 Fish and Wildlife Coordination Act of 1934
14 Federal Insecticide, Fungicide, and Rodenticide Act of 1975
15 Hazardous Materials Transportation Act of 1975
16 National Environmental Policy Act of 1969
17 Washington Clean Air Act of 1967
18 Washington Water Pollution Control Act of 1945
19 Washington Pesticide Control Act of 1971
20 New Source Construction Permits
21 Model Toxics Control Act
22 Benton Clean Air Authority Regulation 1
23 State Environmental Policy Act of 1971.
24
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